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Lieutenant Goeral, and Adj utant E 
neral, of his Majzery' Land Forces. 


SIR, 


OUR n Opinion of this 


Author was my chief Motive to un- 
dertake che Work andthe conſtant Friend- 
ſhip you have honoured me with, dur- 
ing a long Series of Time, induced me 
to preſent it to your 4 in an 


Engliſh Dreſs. 


N o one . a greater Averſion to 


flattery than myſelf, nor can I be ſuſ- 
pected of it, when I ſay that few are 
better Judges, or more capable of diſ- 
tinguiſhing the Merit of this Work than 
yourſelf; as your amiable and diſinte- 
reſted Diſpoſition has rendered you the 
Friend of all who haveſcndcavoured to 

5 become 


. 
S en ES > MASTAN CAL. it. os,” eine” n 
5 = 0 — 4 - 


DEDICATION. 


| become uſeful to the Public, eſpecially in 
8 a Military Capacity, a grateful Acknow- 
ledgment is the leaſt Return that can 
be made, by thoſe who have had the 
Happineſs to be patronized by you, and 
particularly * 


1 | | 2 


. FE bee ts T5 


1 
* wi 


1 
1 SIR, 


—— 


5 


Fly 


Your mf Pg, — : 


4 8 
— > * 1 
- * 


A 


2 
| 
| 


. as gaiz ee moſt Obedient E 4 


Ln . * 
TEAR A xi 150] © « & * . ' 
” : 2 A 4 £ « » * * * 
% . * 
- , 
& 8 WW 0 1 N q So a 
k - & 4 8414 4 j * 3 L F | : * f #4 * * i. 4 2 11 * 2 7 MP 
—— %. jr 
97H a | ' Art 
4 4 * *. 2 ©. % a * 2 4 * — 
E er van 
* ” 7 9 944 9 — = * * 9 reer % o 
* vs 
+ "2 > 2% : 
** 5 i — 4 # .% — — * 4 


„ 
„ — * 
; 4 
IJ 5 C þy 0 EF o \ , „ 4 p # * F : * 
= — A —— — 0 b . 4 a . F 


* 2 1 7. 
< x ©» Fr OY - 7 4 | « 
ik LID as 1 41 IDLING H np. 
2 * er 14 7 
* — GR4LIALAIALLASZ] C Ae 4 * 0 
wt % * 
* | 748 = 7 w 2 " q „ 2 
6 a - * * — = — # 
2 „ f 3 2 
— 7 2 7 1 a, 
* 4 * 2: Citi 10 1 y 1 * A 
% — > o -”» 0 % — — — # — 4 
AA þ 4 '4 Lie # W * PA * 
= - — * * * 
— * wo 244 —_ of . 3 * 
s * _ — * 
F*.4 * F » 
. _ * by. -» N * — - —— = E * 8 — —— * * 
8 
* 


. ro rar | 
TEA DE 


THE Author of this Work, being an En- 
A. gineer of high Rank in the French Army, 
had great Opportunities to improve his Know- 
ledge ; during a long Courſe of Experience, 
he conſidered, that Aidich many have wrote 
upon the Conſtruction of permanent Fortifica- 
tion, as well as upon the Attac and Defence 
of Places, yet little had been wrote in regard 
to the requiſite Knowledge of an Engineer in 
the Field, which he very juſtly thinks to be 
full as neceſſary as any other Part; for which 
Reaſon, he imagined a Work of this Kind 
would meet with general Approbation; as he 
has wrote upon very little but what he has ſeen 
and ordered to be executed: and having * 

| a S 


To the READER. 


the Qualification of a good Writer, it is no 
wonder that his Work has been. ſo. much eſ- 
teemed as to go through ſeveral Editions. 

EvE R Officer may not be ſo well verſed . RF 
in the French, as to be able to read the Ori- F 


| 
ti Expreſſions, when neceſſaty to render the 
Work more eaſy to Beginners. So that no ſtrict 
9 literal Tranſlation has been attempted. 
[ have added a new Plate, to explain. thoſe. 
| of the Authot's Conſtructions, which few Rer⸗ 
* ders would have underſtood from His own, 
5 Words. And Notes by Way of Odfervatihns 
B 
ö enlarge upon what has been treated upon in 
that Chapter. All poſfible Care has cen taken | 


to explain every Subject, in ſuch a Manner, that 
% who have the leaſt Skill in drawing may 

7 1 N. N rt een 1113 ©) 
underſtand every Part of itt. 
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HE Knomledge neceſſary fot an Engineer is 
of two different Kinds, one ſpeculative, de- 
monſtrable, and conſequently invariable, ſerv- 
ing as general Principles, and making Part of what 
is directly called Science; the other more practical 
and arbitrary, immediately comprehends che different 
Objects of his Profeſſion. | 

Wz have a ſufficient Number of Kestige⸗ on ele- 
mentary and a Geometry, and on the Prin- 
ciples of Algebra; there are alſo good ones on Me- 

anics and od: ailies 1 

I thoſe Sciences, that is, thoſe Parts of the Ma- 
f thematics neceſſaty to be known, previous to an Ex- 
amination, were all that is neceſſary for the Theory, 
it is plain that all the Aſſiſtance requiſite is to be 
nad; but to imagine it thus confined, is not to know 
the Extent i it may, or ought to. have. | 

'TxpzPExDeNntT of this ſpeculative, and. preli- 
minary Theory, there is a practical Part, which from 
Ideas, carefully examined, ſhews the moſt eligible 
Means of attaining the End propoſed, and procures 
us the fecond Part of Knowledge neceſſary. k 

Tnoucn theſe two Parts are equally neceſſary, 
we are as much at. a Loſs for the Means of acquiring 
one, as we are abundantly provided for the other. 

Tax Reaſon of this Difference is evident: To treat 
of ſpeculative Knowledge, it is ſufficient to under- 
A 2 ſtand 
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ſtand Geometry, but much Experience is neceſſary to 

give ſatisfactory Inſtructions on the practical Part; 
and though the Number of Engineers, capable of 
doing this, were equal to that of other learned Men, 
their Employment, which confines them to the fron- 
tier Towns, and finds them almoſt conſtant Work, 


allows them little Time to range their Ideas in order, 


much leſs the Means of giving them to the Public. 


Vr the ſpeculative Theory, being only a Means 


by which, we may arrive, by the ſhorteſt and ſureſt 


Road, to the practical, and of all Military Employ- 
ments, ours being ſubject to the greateſt Variety, 
one may judge of what Importance that Aſſiſtance 
is, which we almoſt entirely want. | 

I ſay almoſt entirely, and a little Conſideration on 


the Knowledge of this Kind neceſſary for an Engi- 


neer, will convince every one, that the Expreſſion is 


not improper. 3 

TRis K wledge conſiſts in the Fortification, 

Conſtruction, or the Art of executing a Project with 

proper Solidity and Economy, the Attac and De- 

fence of Places, and what regards Field Engineering. 
I include Fortification, though I am not inſenſib 


it has its ſpeculative Theory, that. is, Principles, or 


rather Maxims, , which ferye for Rufes; the ſame 
may be ſaid of the Attac and Defence of Places, 
which are neceſſarily connected with thoſe Maxims. 
Beſides, thoſe, Maxims are not PRA of Memon 
{tration ; and they are ſo dependant on the Situation, 
&c. of the Ground, and other phyſical Circum- 
ſtances, that not judging them fit to be ranked a- 
mong Sciences purely ſpeculative, I thought I might 
place them in this Claſs. © ET 
Arx the different Parts of Engineering being re- 
lative to Fortification, which is without doubt the 
Principal; the different Parts of this Knowledge 
tending almoſt entirely to Fortification. 
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Ir the Number of Books could ſupply their Qua- 
lity, we certainly could deſire no more upon this 
Subject? Moſt Authors have thought to reform the 
whole on new Ideas, by improperly changing the In- 
clination of one Line; others, to diſtingwith them- 
ſelves more, have imagined the moſt monſtrous Fi- 

res, induced thereto by the Eaſineſs of the Per- 

ormance. 1 eat eee ar 

WEIT ESV of all Degrees and Profeſſions, even. 
thoſe moſt incompatible with Arms, have preſcribed 
Methods and Rules, and this Jumble of uſeleſs Pieces 
have been honoured with the Name of Syſtem “. 

I know that among the Number of - Authors, 
there have been Engineers of eſtabliſhed and reſpec- 
table Characters, ſuch as the Chevalier de Ville, Count 
de Pagan, and Baron Coeborn; I am far from con- 
founding them with the others, but it is evident their 
Deſign in writing was leſs to inform Pupils, than to 
attain ſome Ideas, either new, or eſſentially differing 


\ 


but little from what was already known, and approved 


+ 4 


1 1 


by Connoifſeurs. ROE 
W x cannot be ſurprized that in the vaſt Number 
of Books, there are not, perhaps, four worth read- 
. - — 51 Annes 21 

ing on this Subject, and not one in which are found 
all the neceſſary Inſtructions which might be con- 
tained in a Treatiſe of a moderate Size. | 
ConsTrvcTiIon' is an Art which includes ſuch 
different Objects, and depends on ſo many Circum- 
ſtances, that few Authors have treated of it, and none 
in a Manner ſufficiently inſtructive, or extenſive : 
We have nothing compleat in this Kind. An En- 
gineer is often obliged, for his Inſtruction in lo im- 
| a 3 .2::. .1, portant 


214.4 


— 


The Count de Montecuculi was much of the ſame Way 
of Thinking; he ſays, in Boot I. Chapter 5th, But how ma- 
« ny different Combinations may be made of the reciprocal 

„Proportion 


P REF. 


IV. | — E. 
portant an Affair, to his Miſtakes, which are 
always attended with uſeleſs Expence., 


WE are much more fortunate in re ard to the 
Attac of Places: The Mareſchal de Vauban who in- 
vented, rather than perfected this Art, has wrote on 
it as extenſively, as Jolidly : Since that valuable 4a- 


nuſcript has been printed in Holland, therę is no- 


thing eſſential to be wiſhed for on that Head. 
THAT: great Man, in 1706, wrote a Trestite on 


the Defence of Places: Nothing, indifferent can come 


from ſo maſterly a Hane the Work i is Worthy the 
Reputation of. the Author; but our Conqueſts, con- 
tinuing almoſt Without Interruption, not having 
given him an Opportunity of exere ſing his Talents 
icy this Sulyett, ,a5.0n;the other, and it being an Ob- 
je& which eonſiſts chiefly in Chicanery, of Strata 
gem, and therefore; ſubject to much more Variety, 
it is thought that nothing can be retrenched tom the. 
Work, but; much may be added do it., 1:10. 2 

- BesrDEs this Manuſcript (for I am not talking of | 
whit is publiſhed! at the End of the Atrac). is ſo: 
ſcarce, that chere 4s little Fron of ts being 
ſoon printed. quillagza 5. 

Trouct Gn = thoſe, 5 1 6 — — on For- | 
tification, have treated on that Part which' concerns 
the Field, I may, without We ee a they, 
have ſaid nothing to the Purpoſe. . PROS: 

Wnar does it ſignify, in treating of ſoch a Sub- 


Je, 0 g'Ve- a F lan and e of Lines in Ordinary 


al DIW. Kwuftle 
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tr 17 7 | 
95 ee of thoſe Fan Hat many Authors hay 
ce treated, of them ? How different are their Res 


3 They are infinite and tireſome. in thoſe Authors, who- 7 


60 have been only Com lers, or copied one 0 or 
e have only chimerical Ideas without Practice. It is 


&« Proteus, changing into a Thouſand different F. rms.” 


to thew N 7 a Redout, or flank A 
to more extenſive, often e! 0 che 
wy right Realon. | ' *, 998! 4, 40 
nis, kind of F orgerfulneſs/has- Facts How 
rent Sa Eber Authors, to wWwhom the 
mbination 0 tx bow ew Angles and Lines, gave room 


50 


15 lay Tas all in fortifying Places, not being 
Ea treat of Subject, founded almoſt entirely 
on by tal ing the moſt prudent Part, have 


Wan 0 it 8 ts Profeflors, 77 © fat . 
Tux Conqueſts of a Reign, for'a long Time hap- 
TA were 25 Circumſtances proper for perfecting an 
- whole principal Object is a defenſive War. It 
mu alſo be. ob 8 that a Brigade of Engineers 
Jo "then thought ſufficient "for an Army; - this 
rigade conſiſting only of ek and they generally 


1 US our Succeſſes were an 18 to our To 
ſtrpction; and it is not ſurpriſing,” that in the ſmall 
Number of Men that afterwards had an Opportunity 
of ich proving themſelves, the Talent of arrangeing 
i expreſſing their Ideas, or an Inclination to pub- 

2 have not been found unired with 50 ne- 


eflary Leiſure: and Experience. 5 el AY 
os rA ſhewing in hat we are deficienty, 1 may 
be allowed to offer a Remed /. 


Tuo Fortiſicatiom of act ibipoh at as it 

itſelf, aud in its Connection with. the other Parts 

vn Knowledge, is, to ſpeak in general. chat to 
which Engineers leaſt apply: 

Turs Indifference probably proceeded from . — 
having learned it by rote, without Principles, which 
a Maſter little {killed in the Art tenders teſpectable by 
the Name of the Author, from whom he borrows it; 
and iba makes. them conſider fit he or 
already carried to its tmoſt Eten. 


a 4 TAN 


vi 


would give more Inſight, and a better T aſe for a Point 
„ inierg, evo gnbitll. + lk © 
I could wiſh ſome Perſon of Capacity would be- 


Bins by explaining the different Parts which form the 


YT HOT | 


ront of a Fortification ; for Example, to deſeribe 


vantages attending their being encreaſed, or 'dimi- 
riſhed ; ly wn treat, with the ſame Attention, 
of che whole Incloſure, the different regular Figures, 
and the Outworks uſed; to cover the Body of the 
Place; then ſhew-how to draw a Plan after the prin- 
cipal Syſtems already known, examine them accu- 
rately, weigh their Advantages, and Defects, and 
fhew by the little Difference among thoſe Syſtems, 
the ſmall Progreſs yet made in this Art; then con- 
clude by laying down general Maxims, and ſhewing 
how they ought to be applied to itregular Figures. 
I am convinced ſuch a Work would produce very 
different Notions and Ideas of Fortification, from 
the preſent ones; and was it better known, it is pro- 
bable would be more cultiva teten. 
Ix Practice be indiſpenſably neceſſary to form an 
Engineer, it. is e d in regard to Conſtruction; 
and though Lohn this Neceſſity, it cannot be denied 
that in this Caſe, as well as others, ſome well wrote 
Freatiſes would remove the greateſt , Difficulties. 
When perſonal Experience is neceſſary, but for _ 
"0 
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of Opportunit 7 cannot be obtained, is 5 reat 
Advantage to be enabled to ben cb Hed. ers? 
e ace 8 a Collection 8 Inſtructions be, 


r and Schemes, and en- 
. 8 with u Plans. Pro and Deſigns ns of the differ- 
ent Kinds of Works, erecked in Funck, ſince the 
Eſtabliſhment of the Bod gy of Body of Engineers! ? Fr may af- 
ſert that, not only young En ders, but athers) would 
be greatly improved from fuch a Work. 
vPPO$E, for Example, any one is directed to 
build a Bridge over a Precipice, or to conſtruct a 
Sluice, or a Referyoir on a confi erable River, what 
better Models could be followed, than, wh at has ben 
lately done at Briancon and Mentz. 0 ' 
Alt the neceſſary Mattl mig pre toad: in iche 
Engineer's, or public Offices, an e Hands ; of 
the Directors. The Engineer chere With This f im- 
portant Work ſhould draw all the Plans, 20g arrange 
and unite the different Parts, which haul be. 93 
niſhed by thoſe appointed for this Undertaking. 
"Mans Acetic orks now hid, or for ot, — | 
be then exhibited,” be of laſting and. public Utility, 
and ſave the Crown vaſt Sums, 1 la viſhed on de- 
fective, dr ill conſtructed Bünde 
Ir is evident, that I fuppoſe the Iaterpbftion, of 
the Government, but can t ere be any doubt of! its 
Ann to carry f6 uſeful a Project into Execution. 
Þ cd 5 of Aae 2 Memoirs, 
fully c red with the otiginal Manuſcript,” wou 4 
be'an 7 — Baſs for a ee Treat 8 on the | 
Attac Fo | 
1 would have Joined to it, by Waz e 
tary, all the Remarks and Addi ions ar 1h ould. be 
thought neceffary. - That Author's, ; Memoirs 
 Engi- 


72 


ſome printed Books, the Writings of the be 
en | and ther moſt remarkable a c 955 
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vi ee 
the Journal of Sieges, would furniſh ample Mate 
rials for Tuch 'a' WOrk. info) 2 ho A TL - 
© Tar ſame Method might be taken With that Ge- 
neral's Memoirs. on the Defence of Places, or; 
thought neceſſary, it might be new ravdelled. 9 
IN diſtinguiſhing, as I haye done, the Artac Sn 
Defence of Places, from the Functions of. a Fila 
Engineer, it appears at firſt Sight, that the difference 
is {o little as ſcarcely, to be perceived, but Experi- 
ence has convinced me of that Error, and I have ima: 
gined, that without quiting the Subject, Materi; 
may be found for a Treatiſe, as full of Variety, as 
new, and inſtructive. 3 
WEN we conſider, that of the five Parts r 
practical Theory, there is none, on which much more 
may not be ſaid, there is no ayoiding our ſurprize 
at a Neglect ſo prejudicial. n 
Ir is certain, that what concerns the Conſtruction 
cannot be clearly treated of, but by a well judged 
Collection of what the greateſt Genius's have practiſed 
for ſeveral Years paſt, which requires the Aſſiſtance 
and Authority of the Government; but it might have 
been aſked, and it is evident the ſame Excuſe can- 
not be alledged for the other Paris. 
Ix vain do we ſeem to expect from other Hands 
that Aſſiſtance, which our Corps alone is capable of 
giving us: It muſt be an Engineer that can write 
Well on this Subject, and I may venture to ſay, that 
being no leſs Men of Council than Military, it is not 
more honourable than advantageous to us, to leave 
to Strangers the Care of our Iaſtructioůon. 
THrzsz Conſiderations induce me to ſpeak by Ex- 
ample ; but proportioning my Taſk to my Leiſure 
and Capacity, or, perhaps, enclined by the Novelty 
of the Subject, Lat preſent confine myſelf to the or- 
dinary Services of the Field, in which I have the 
Advantage of ſome Years recent Experience. 


As 


| PREFACE: " "In 
As Temporary, or Field Fortification, is the firſt; 


and principal Part of this Service, its e Al 


be the Subject of this Volume. 


Ir it be well received, 1 may be induced do 
ceed, it ſhall ſoon be followed. 


5 Treatiſe on 99 | 


ſtruction; and to render it more e T will 


add, as far as poſſible, all the neceſſary Inſtructions, 
on the moſt DES, Works, and the ene Com- 


miſſions, that an Engineer may be charged with i 
the Field: It is well known that this 210 ot * 


ſtruction, quite diffetent from that of permanent For- D 


tification,: is neither leſs extenſive, of varied; and 1 
may ſay, that T have little to feek for on this Sub-" 
ject. 

Tur Inſtruction of our Body being my chief Mo- 


. 


tive, I ſhall gratefully receive any Hints that may AY 


be given for the Improvement of this Treatiſe, yet 
think it neceſſary to acquaint the Reader of a Point 
that requires his Indulgence. 

Wuaricn'is, the Neceflity I am often unde 0 
ſpeaking of myſelf; I know that ſuch Quorati ns, 


particularly when they regard Sciences, are Teldom 


excuſed, they' are generally ſuppoſed to be the Over- 
flowings of {elf | Love, which wounds one's felf, by 
arrogating a Kind of Superiority. The Cale is there- 
fore nice, but it ſhould be conſidered, that there be- 


ing ſcarcely any Thing wrote on this Subject, that 
could furniſh me with Examples, I have been ob- 


liged to quote what J have feen, and put in Execu- 


tion: That Field Fortification generally ſubſiſts but 
a ſhort Time, and that Rank in which I ſerbed dur- 
ing the two laſt Wars, qualified me for ſuch 4 Diſ- 
tinction, that J have ſeen little of this Kind, of, which 
I had not the Charge. 


I hope theſe Reaſons will juſtify me 


at "leaſt with a 


the indulgent Reader; as to the others, they may if 


they pleaſe conſider what I have wrote, 900 as a 
Relation, 
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Relation, accompanied with Reaſonings, (and in 4 
different Order from their Dates) of what I have ſeen 
or executed in this Kind : However this Error, if 
one, relative to the Author only, will not diminiſh 
the Utility of the Book. . ts. 

| re to add: My Reaſon for put- 


* 


T have little more 
ting a general Preface, before a particular Treatiſe; 
if I am ſuppoſed not to deſign writing ſucceſſively 
on the other Parts, it muſt-be allowed, that it may 
be of Servietin exciting other Engineers to it: Such 
a Motive juſtifies the reſt; and if it produces ſo 
good an Effet, may be more uſeful than this Work. 
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CHAPTER THE FIRST. 
I. Of. feld fortiſication. II. Its" particular 
maxi ms. III. Defects of ſaliant angles. IV. 
Means of correcting them. V. Redouts, 
their . moſt. perfect figure. VI. Therr fize 
and we Nowra e e 
HE art of fortifying, con- 
IS] ſtructing, attacking and de- 
gl tending fortified places, com- 
prehends the moſt eſſential and 
m woſt ſhining parts of a good 
engineer; but, as there are 
many other things to be known when in the 
field, his ſtudies ſhould not be confined t 
theſe objects alone. r 
An army, intrenched with judgment, pro- 
duces, in many reſpects, the ſame effect as a 
fortreſs; for it covers a country, ſupplies the 
ay want 
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want of numbets, top s u füpktior enemy, or 
oblige dchim to eng2g - at a Riadvanras n 

On the: other hand, being maſter 6f the 
Held; there are poſts; heads of 'brid ors quar- 

ters to and oma e works to con- 

Kon. 0 

The 3 of a Geldoenginder being 
founded on the principles: of fortification, it 
muſt be allowed, that the art of fortifying is 
as neceſſary to an army in the field, as in 
fortified places; but though the maxims are 
the fame in both, yet the manner of apply- 
ing and executing them with Judgment, is 
very different. 

A project of fortification is commonly 
the reſult of a long meditation; the engineer 

lans, digeſts, and examines it in his cloſet; 

be compares at leiſure his different ideas, and, 
provided the work be ſolid and durable, he 
is not anxious about time, materials, or any 
other neceſſary means, which he knows are 
to be had in the execution. But in the field 
it is otherwiſe, no regard is to be had to the 
ſolidity of the works; every thing muſt be 
determined on the ſpot; the works are to be 
traced. out directly, and regulated by the 
time, and number of workmen, dependin 
on no other materials than what are at hand, 
or on other tools than the ſpade," Thovel, | 
pic-ax, and hatchet. - een FAD 

It is therefore in the field, more than 
where elſe, that an engineer ſhould” readily 
nh N — es riot of at fir 


ſight, 
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fight, | to be fertile in expedients, inexhauſti- 
ble in inventions, and indefatigably active. 
Vivacity and fertility of genius, which are 
natural talents, are not ſufhcient, without the 
knowledge acquired by practice. To contri- 
bute to this knowledge as * e et 
is the deſign of this work. ag 55 

II. To begin, I (hall add to mit gener 
maxims of fortification, which the reader is 
ſuppoſed to be acquainted with, ſome parti 
lar ones, by way of general rules. 

Firſt, to inelole within the work as much 
ground as poſſible, having regard to circum- 
ſtances. This attention, Which principaliy con- 
cerns redouts and ſmall forts, is neceffary for 
the guards of theſe works, to lodge themſelves, 
and to, move commodiouſly;; on the other 
hand, that the troops may he leſs crowded 
in their camp, or different motions: ''/ 

Secondly; if there are ſeveral — near 
each other, that their lines of defence are ſo 
directed, that they may defend each other, 
without annoying themſelves by their o.ä 
fire. The utility of the one; and the incon- 
veniency of the other of theſe obſervations, 
are too evident to need an explanation. 

ird y, not to depend on the defenoe of 
ſmall erst but where the ſoldiers can — 
at right angles; becauſe generally fire 
without aim, and directly qr every 1 

Fourthly, not to have recourſe to the ſe- 
cond flank, or fire of the curtain, but when 
there is an abſolute 3 This maxim 

2 18 


is a conſequence of the former; it will ap- 
pear beſides, in article III. of the next chap- 
ter; that the real defence is not to be eſti- 
mated by the length of the oblique flank, 
but by that of the perpendicular, let fall from 
its extremity. on the line of defence. 
Fifthly, that the flanking, angle, that is, 
the angle which the flank forms with the 
line of defence, be always a right ene, or 
more obtuſe, but never to exceed 100 de- 
grees, if poſſible; becauſe there is nofear here, 
as in à fortreſs, that the flank be too much 
expoſed. ., Belides, it is not neceſſary to graze 
the faces, or even to fire obliquely on them; 
ſince there is no danger of being expoſed 
to the defence of a breach, or lodge- 
ment of the miners, The only thing to ap- 
prehend, is a ſudden; attac, commonly in 
column, by a ſuperior enemy, difficult to re- 
ſiſt, if once got over the ditch; it is there- 
fore neceſſary to ſtop him at ſome diſtance, 
to diſcourage him, and not to increaſe our 
own danger, by expoſing us without neceſſi 
to our own. fire; which unavoidably happens, 
if the flanking, angle be acute; becauſe in 
theſe moments of confuſion, the fire is al- 
ways badly directed; yet, at the ſame time, 
the oppoſite extreme ought to be avoided, 
not to make the angle too obtuſe; for in this 
caſe, the fire does not. ſo well defend the 
ditch; it ſpreads too much, and does not croſs, 
or very little, before the ſaliant angle; for 
theſe reaſons, rather than the deſire to lengthen 
I das the 
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the flank, I prefer, when convenient, the 
angle of 100 degrees, to a right one. 

Sixthly, that the flanking” parts be ſuffici- 
ently extended, ſo that the interiof of their 
parapets at leaſt rake the whole breadth of 
the oppoſite ditch. When the enemy is near, 
eſpecially in column, a front fire feldom ſtops 
them; as the enemy is under cover, When in 
the deck: from all other fire but that of the 
oppoſite, flank, which therefore ſhould be as 
e mags 

Seventhly, never to make an advanced Hitch 
in dry ground, unleſs it may be enfiladed 
throughout, and under a proper angle, to be 
defended by the work which LY coyers or 
ſurrounds, 

Works, Kol flanks, luch as eübum, 
and thoſe whoſe flanks are too oblique, or not 
ſufficiently extended, are the only ones which 
ſhould not have advanced ditches *. | 
Erghthly, not to allow more than Hon! 60 


to 80 fat oms for the lines of defence, when 


they proceed from two flanks ſeparated by 
two branches, which form a ſaliant angle, or 
when not made to croſs though produced. 
As the flanked angle of polygons; deſigned 
by the firſt caſe, are the parts moſt expoſed, 
they cannot be too well 55 ported; the ſe- 
cond particularly concerns + indented works, 

Y - where 


i 101 11; 653th 
* We have Ces a great part of this paragraph, as 
gs no uſe to explain the reſt, | 

I Cremailleres, is rendered in Engliſh e as mean- 


ing 


$$ FAE L:Þy 
where the, defences. being Er and di- 


rected the ſame way, cannot croſs each o- 
ther, the fire of one flank ought to be doub- 
led by that which precedes it; as may be ſeen 


in 5 article of lines.. 

Nini by, that the parts moſt extended, and 
conſequently the weakeſt in themſelves, be 
as much defended as poſſible, and have at 
leaſt the fire of two flanks, beſides their own 
direct fire. Nothing can be plainer, than to 
defend that moſt, Which wants it moſt. 

III. All fortifications, ſuppoſe either a plane 
figure or a line only, that are or may be put 
into a ſtate of defence. A line is not eſteem- 


ed fortified, but as it is flanked; fortification 


therefore neceſſarily ſuppoſes angles, and con- 
ſequently ſaliant ones. 

If the ſaliant angles are formed by right 
lines, they have the advantage above others, 
of being defended and grazed in all parts: 


this — be clear to every one, yet in my 


opinion, their defects have not been minute- 
ly conſidered. The ſoldier generally fares me- 
chanically, and conſequently right before him; 

experience has ſo often convinced us of this, 
that it may be laid down as an axigm. It 
follows then, that at the point of each Aliant 
angle, there is a conſiderable ſpace which is 


not raked 15. any direct fire; for. I Jookk on 


One 
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ing the ſame chills, viz. like the teeth of a fave, as may 


be ſeen in plate I. figure 4. where the covert e is in- 
dented. 
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one man that may be placed there, as no- 


thing: That ſpace is a circular ſector, ter- Plate J. 
minated by the ſides of the angle produced, ig. . 


and the radius the utmoſt range of a muſket 
ſhot; ſo that, if this angle be a right one, 
and the muſket range 150 fathoms, there 
will be a ſpace of about 17679 ſquare fathoms, 
where the beſieger has no fire in front to fear. 
It is from this knowledge, often very ſuper- 
ficial, that trenches are conducted, as much 
as poſſible, on the prolongation of the capi- 
tal, and that ſkilful officers direct their march, 
as well for the attac of the covert way, as 
for that of any other work. © | 


* 


IV. To remedy this defect, ſome engineers Fig. 2. 


round theſe angles, which, in effect, diſperſes 
the fire equally every where: this method is 
preferable to the common conſtruction; but 
the rounding being of little extent, for fear 
of leſſening the place of arms, or the work, 
the fire becomes very ſmall and ſcattering. 


As it is the capital, which is the moſt diſ- fig. 3. 


tant from the flanking parts, and has likewiſe 
moſt occaſion to be defended, I would rather 
chuſe tꝰ cut” this angle off by a right line. 
Both theſe methods dĩiminiſh the. defect only; 
the following one remedies it effectually, and 
is eaſy in practice, at leaſt in fortified places. 


Trace the interior part of the parapet, not pig. ,. 


in a right line, but indented, obſerving that 
one face of each redan be perpendicular, and 
the other parallel to the capital; a conſtruc- 
tion that ſeems the maſt adyantageous, as 
B 4 two 


two or three different defences are drawn 


from the ſame part. 
It is not at all ſurprizing, that men of ge- 


nius often hit upon the ſame thing, M. de 
la Fon, director of fortification of the mari- 
time places in Flanders, ſhewed me, in 1740 
at Dunkirk,'a project of this kind, in tracing 


a covert way: M. de Verville, formerly chief 


engineer at Rocroi, to whom I had not men- 


tioned it, ſhewed me the plane of a ſquare 
redout, in 1741, then at the army upon 


the lower Rhine, wherein he had propoſed 


to defend the angles in this manner. So uſe- 
ful a diſcovery cannot but do theſe gentlemen 
honour, and I hope they will not be diſ- 
pleaſed at my mentioning their names. 

V. A redout is the ſmalleſt piece of for- 


tification that is conſtructed; I comprehend 


under this name, every field- work, not flank- 


ed by itſelf; they are of two ſorts, one with 


a parapet, the other a * Machicoulisit this laſt 
is ſeldom uſed in the field, yet I have ſeen 
one in 1734, at a line of Elelingen; it was 
an exagon of timber-work, which ſerved for 
an intrenchment, and guard- houſe to a more 
conſiderable work. Redouts with parapets 
are more frequently uſed; they ſerbè in the 
„ | S413 1 defence, 
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-* Machicois, is an old word, ſtill applied to projec- 
tions in old caſtles, and over gates of towns, left open 
above, to throw down ſtones, &c. but it is not eaſy to un- 
derſtand the author's meaning in applying this word to 
torts; nor do I think it very material to underſtand it, 
un the ſequel of this work. 
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defence, and ſometimes in the attab of places, 
and frequently in "on kind of War, we are 
here treating of. e Nig 18 00 e MI 

When there is no partieular reaſon to the 
contrary, their form is commonly ſquare, ob- 
ſerving to oppoſe one or more ſides tothe 
places to be commanded. If the redout is 
within reach of ſome other works, ſuch as a 
covert way, or lines, its faces muſt be turn- 
ed fo, as to be defended by theſe works. It 
is eſſential in this caſe, to join all together by 
a communication; beſides the aſſiſtance and 
a ſecure retreat, obtained by this diſpoſition, 
it has the advantage of not being attacked 1 in 
the rear, but with great difficulty. 1 
A communication, well made, may beſides 
give right and left flanks to thoſe parts by 
which the work is protected, as may be ſeen 
in chapter VII. It has been obſerved, what 
ſervice it is to remedy the defects of ſaliant 
angles in general, in regard to 3 it is 
not only uſeful, but neceſſary MO 

From what has been faid on this ſubject, 

we may conclude, that the ſurface which the 
— rakes, or fires on, is to that which it 
does not, as the interior of the polygon, mul- 
tiplied by the range of ſhe ſhot is, to the 
ſuperficies of a circle, whoſe radius is the 
length of the ſhot ; fo that, ſuppoſing this 
range of ſhot always to be 1 50 farhoind! there 
is about a redout of 40 fathoms interior pa- 
rapet, a ſpace of bogs {quare fathoms ex- 
| | poſed 
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paſed to its fire, and a little more than 70714 


that are not. 

As this rule is genbral, and the number of 
fides makes no difference, i it may be thought 
that a circle! has not more advantages than 

another figure; becauſe it is only a polygon 
of an infinite number of ſides: this demands 
ſome examination. 

Although the ſpace a ball prfits through 
has no greater breadth than its diameter, yet 
as each man that fires takes up two feet in 
front, I ſhall ſuppoſe it fufficient- to fire on 
2 breadth: of two feet. 

If the redout has forty: farhbos interior 
circumference, its fire will form 120 paral- 
lellograms, which touching each other by 
the extremities of the ſmall tides, leaving be- 
. — the great ones 120 ſectors, which to- 
get ether form, as in the uae) a circle of I 50 

athoms radius. 

Conſequently, a circle may not ody bo con- 
ſidered as a polygon of an infinite mamber of 
ſides, hut as one of 120 only. 

L agree to theſe facts, which prove the rl 
I laid down extends to circular figures; but 
I am likewiſe convinced, that this figure, is 
much — to the rectilineal one. 

e ſquare, for example, there are only 
= {paces which are not defended; but each 
of them contain right angles, and conſequent- 

15 near 17679 ſquare fathoms; whereas, by 
this ſüppo fition, I haye in fact 120 ſpaces 
not defended, but each. is leſs than 590 fa- 
thoms 
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thoms ſuperficies, and drawn from an angle 
of three degrees onl . 00 9's 1801 
However great this advantage maybe, there 
is one much more conſiderable; it is, that 
all the points of the eireumferende of a cir- 
cle, being equally diſpoſed, the ſoldier poſts 
himſelf indifferently throughout; Which 
makes the ſpaces defended vary every mo- 
ment, and the enemy is ſecured in no parti- 
cular part. 611 bs 1 1928979 on 81 

We may then certainly eonelude, that the 
round redout, though little or not at all 
uſed, is the moſt perfect ve can form; that 
the ſewer ſides theſe works have, the more 
defective they are; and that the contents of 
the ſpaces not commanded being the ſame in 
all caſes imaginable, the larger they are, the 
leſs this diſad vantage is in proportion? / 

The circular figures, though preferable, 
cannot be uſed but on certain-oceahions:;''if, 
for example, it be required to fre on an ob- 
ject of ſmall extent, without doubt à front 
muſt be oppoſed, whoſe fires will ba parallel 
to each ther; other circumſtances require a 
mixt figure, but in all theſe caſes, regard muſt 
be had-to t defects of the angles. $6 18 
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* As 120 ſpaces, of 590 ſquare fathoms, make 70800 
fathomgz which is above four times the ſpace 195593 and 
therefore the circular, figure is. leſs adyantageous in that 


Fl 


reſpect, than the ſquare one; it is true, theſe ſpaces are 


more equally divided all round, than in the ſquare, where- 
by one defect is in a manner recompenſed by another 
adv antage. 
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rue II. The moſt infallible method is, certainly 


that which we quoted at the end of the pre- 
ceding article : the defect not only diſappears 
by that ingenious means, but that part be- 
comes yet ſtronger than the fide itſelf, as the 
extent of its defence is equal to that of the 
diagonal ; yet as the face of the redan ought 
not to be much more than three feet, it ap- 
pears difficult to execute it without ſome ſort. 
of revetement, which we have ſeldom time, 
or means to make in the field. 

We then ſhall often find it neceſſary ei- 
ther to cut off the angle, or round it; if the 
latter, the rounding ſhould be as large as poſ- 
fible ; and it muſt be farther obſerved, that 
the flatter it is, the more it will throw the 
fire towards the capital. | 

VI. 'The fize of the redout is ſometime 
determined by the nature of the ground, but 
more generally by the number of men de- 
ſtined for its defence. | 
A parapet is well lined with two men to 


every fathom ; this knowledge is neceſſary, 


but not ſufficient to determine the ſubject of 
this article. i RE '. 
Forty men, for example, cannot, becauſe of 
the banquet, be contained in the Terreplein 
of a ſquare redout of five fathoms interior 
parapet for each face, and 160 will be too 
many for that of twenty fathoms in each fide; 
becauſe in ſimilar figures, that, whoſe fide is 
four times leſs than another, has 16 times 

leſs contents. 
Hence 
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Hence regard muſt be had to the extent of 
the circumference, and to the ſurface at the 
ſame time. | | 

A redout .of twenty four fathoms para- 

et, that is, if it is a ſquare of ſix fathoms 
interior parapet in each ſide, is the leaſt that 
ſhould be uſed. 

On the contrary, they ſhould not exceed 
64 fathoms, that is, 16 in each fide ; for as 
theſe pieces have no flanks, it is better, when 
we would have a work of a conſiderable ex- 
tent, to throw up little forts, which I ſhall 
treat of hereafter. A remark, which pro- 
bably eſcaped the notice of the engineer, 
charged with the conſtruction of the lines of 
Etilingen ; for towards the extremity of the 
left, where we forced them, I ſaw a redout 
of about forty fathoms each ſide : in this gi- 
gantic piece was, that Machicoulis of timber, 
which I have already mentioned. 

A redout of 24 fathom interior parapet 
will contain 36 men, and they are ſufficient 
for its defence: that of 64 fathoms will not 
be crowded, and will be lined two deep with 
256 men. But the numbers of 36 and 256 
are the ſquare of 6 and 16, that is, the fourth 
part of the extent of theſe pieces; we may 
then conclude, that if we quadruple the ſquare 
root of the number of men, which may be 
deſtined for ſuch works, it will give the ex- 
tent of the circumference in fathoms. 

If, on the contrary, the number of men a 
redout can contain be required, ſquare the 

fourth 
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fourth part of the fathoms of its extent or 
circumference, and the product is che number. 
For example, what dimenſions ſhould be 
given for 10 men ? Multiply 10, the ſquare 
root of a 100 by 4, it will give 40 fathoms 
for the extent of the parapets of all ſides: on 
the contrary, multiply 10, the fourth of the 
extent, by itſelf, the product of 100 is the 

„ oo „ 
| Large redouts, by this rule, contain in 
proportion, more than the ſmall ones; but 
this muſt be an advantage; ſince they are not 
conſtructed, but in places of importance, or 
thoſe moſt expoſed; and if it ſhould be thought 


proper, the number may be diminiſhed. This 


method is ſufficient in practice for figures 
from 24 to 64 fathoms parapet; but it muſt 
be remembered, that the extent being equal, 


— 
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The uſe of redouts in the field, is com- 
monly to ſecure a poſt, a grand guard, or 
communication ; to defend a defile; a bridpe, 
or a ford; they may be uſeful alſo in flank- 
ing lines, as we ſhall ſee hereafter.” 

In ſome cafes they may be neceſfary, to 


that which has moſt ſides can contain the 


F "*&s &. 
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keep the enemy at a diſtance from forme con- 


ſiderable poſt. In 1734, after the taking of 


Philipſbeurg, we ſcarcely dared to gràze our 


horſes 100 fathoms from the pallifades ;, the | 
huſſars carried off, and killed an officer at the 
very foot of the Glacis, and the Imperialiſts, 
maſters of that ſide of the Rhine, marched. 
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E N GIN E E R. 
in broad day, and paſſed their baggage over 
the e waclen cannonrihot of the 


place. worm tcilw Alnmaz 101 


fo 
When, 1 had r * two gf. wanton 
the fide of the hill, and conſtructed a third; 
the huflars appeared. no more, we kept our 
paſture, and kar mand off through the 


wood. 151. 919 9/1) 19101 Ls e3f193 "I 


One Arran on the firſt, Cnapren. 


The author, « I; ud ng that engineers ſtu- 
dy chiefly the manner of building. attacking,” 
and defending fortified places, and that the 
knowledge: ane in the field during a 
campaign, for the uſe and ſecurity of an ar- 
my, has h [Ee been much neglected, al- 
though not ſo ſhining, yet as uſeſul as the 
attac and lefence; for Which reaſon he has 
publiſhed this. work, as the reſult of a long 
experience and theory, built 0 the moſt 
ung e rene rinciples. „ln 2 
gins with adding ſeveral maxims or 
general precepts, to thoſe commonly: laid 
own by writers upon fortification; and en- 
deavours to. one ſome defects ariſing from 


ths 7 5 con ruction of the ſeveral par ta of 
a 1 5 one of the moſt conſiderable 
is, th "fal aliant angle have no direct de- 


fone, 5 the oaches are:always \ 
mad e in the N e capitab as. be- 
ing the. leaſt dangerous; to preyent which, 

and render that part as ſtrong as anycatfher, 
he makes the faces AB, CB not in ſtrait lines fi- A 


as 8 


FIEEGD 


as is the cuſtom, but indented as is the face 
AB, in the following manner ; draw AC and 
BD perpendicular to it ; divide AB into any 
number of equal parts, and through theſe 
ints of diviſion draw lines parallel to AD 
and DB: theſe lines meeting each other at 
right angles, will form as many flanks to 
defend the angle B as are equal to AD; and 
therefore the angle B will be defended by a 
flank equal to AC, in the direction of the ca- 
pital DB, and each face AB will be defended 
in the direction DA, by a flank equal to the 
perpendicular BD. 1 
The author obſerves, that the parts. pa- 
rallel to AD, ſhould generally have not a- 
bove three feet, as being ſufficient to place 
one man; it would be a difficult matter to 
ſupport the earth on the inſide without a brick 
wall, which is ſeldom to be done in the field; 
but as ſods will anſwer the purpoſe full as 
well as bricks, in works of a ſhort duration, 
this objection is of no conſequence. f 
As each face parallel to AD is to its flank 
as AD is to DB; their proportion ſeems to 
be limited when the angle B is given, which 
in ſome caſes may not be convenient; this 
may be obviated by drawing a line BE ; and 
making the flanks on the fide BC, parallel 
to that line ; then they will be to their faces 
as BE is to DE; and the total defence of the 
angle B will be to the defence of BC, in a 
direction perpendicular to BE as twice DE 
is to BE. , 
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If the parapet of the covert way was thus 
indented, and the facet 8, 10, or 12 feet, and 
the flanks twice that length, without any 
traverſes, the defence would, in my opinion, 
be better than when they are made in the 
uſual manner; and then the covert way need 
be no more than five fathoms broad. For, 
when there are no traverſes, the enemy would 


find noſhelter when he has taken it, the troops 
placed in the redans could not be diſturbed by 


the ricochet firing, and the motions would be 


more convenient. Beſides, a piece of can- 


non might be placed in each redan, and there- 
by render the approach more dangerous. I 
know, that it is not cuſtomary to place can- 
non in the covert way; but, as it is the firſt 
work attacked, cannon placed there can de- 
fend it much better than from the baſtions, 
by a grazing fire, and keep off the enemy at 
a greater diſtance, till ſuch time that the co- 
vert way is in danger of being taken; they may 
then be removed to the inner works: beſides, 
the preſent practice of the moſt experienced 
engineers is, to make the capital works as 
low as poſſible, to prevent them from being 
ſeen from the ſame Ca as the outworks; 
- cannons in the covert way are in this caſe 

abſolutely neceſſary. 20.5 
Some engineers turn the ſaliant angles into 


a circular arch, in order to get ſome direct 


fire, but as only one gun can be placed there, 
this practice remedies the defect but little; 
the author thinks it would be better to ter- 
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minate it 3 right line; but even this is 


not ſufficient aten forming * pet as 
deſcribed above. 1 | 5 | 
In all ſquare or triangular. cedouts, with- 
out baſtions, the ſaliant angles cannot be de- 
fended from any part whatſoever, when their 
ſides are, right lines, and therefore are very 
defective, unleſs one of the fronts. ſerves to 
defend ſome. particular, paſs, and the ditch 
can be filled with water; for which reaſon, 
our author ; recommends the circular form, 


as e though — hitherto uſed; be- 


rt is equally, defended. In ei- 
_ _ 2 flope, —— —— Parapes: ought to 
be as great as conveniently can be done, with- 
on, weakening it too much, the overplus of 
the earth, taken out af the ditch, ſhould be 
laid on the. outſide in a glacis, to make the 
fire from the parapet more grazing; and when 
the ditch is dry, a row of paliſades muſt be 
placed in the middle, and the parapet fraized. 
The bigneſs of a redout _ commonly de- 
termined by the. figure of the ground, and 
by the number of men to defend it. It is 
ſuppgſed, that every man takes up three feet 
of ground; upon this ſuppoſition, it is eaſy 
to find the number of men to defend a work, 
placed two or three deep, from the length of 
the parapet at the inſide. But our author 
Oberes. that this ſuppoſition is not juſt 3 
auſe greater ſquares contain more rom 
chan ſmall ones, in . to the N 
e 


ENGINE E R. 
of their ſides; and therefore the number of 
men ſhould be in the ſame proportion.” 


The author ſuppoſes, that men are ſuf-⸗ 


ficient to defend 4 ſquare redout, whofe- in- 


terior ſide of the paràpet is 6 fathoms; from 


 Whenee' follow theſe general rufes. I. To 
find the number of men to defend a ſquare 
redout without baſtions; ſquare the fide 
expreſſed in fathoms, which gives the num- 
ber of men required. Thus, if the infide is 
12 fathoms, whoſe ſquare 144 is the number 
of men required. II. The number of men 
to defend à redout deing given, to find the 
fide ; extract the ſquare root of the number 
of men, and you will have the inferior fide 
ex reſſed in fathoms. Thus, if the number 
of men is 100, then the ſquare root ro will 
be the number of fathoms required. 

If che number of men is not 4 perfect 
ſquare; take the neareſt root under that num- 
ber. Theſe rules are ſufficiently exact in moſt 
caſes; dür as circumſtances may vary, regard 
muſt be had to the importance of the poſt, 
and to the number of men an enemy may 
bring againſt it. It is not always f ſufficient, 
to line the parapet two or three men dee 
but there muſt ikewiſe be a reſerve at Finns 

to replace thoſe” that are killed or Wounded. 
It is therefore the duty of the commander, 
to regulate the number of men e þ as 
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CHAPTER r SECOND. 


L Field forts in general,” II. Star forts. III. 


Second flanks IV. Triangular and ſquare 
Forts. V. Heads of bridges. VI. Their Ki- 
gureès according to different caſes.” VII. Thoſe 
c a more durable conſtruction. VIII. Scheme 
- of? VIE e : IX: Other uſes of - ar 

| 1 585 


I. CM A L L, or field forts, have the ad- 

vantage of redouts, in being flanked, 
and the difadvantage in containing leſs with- 
in, in proportion to their extent. 

We may conſider them of two kinds: the 
one, defending itſelf on all ſides, is entirely 
ſurrounded, and is what properly falls under 
this name; the others, bordering on a river, 


precipice, &c. remain open at the gorge. 


Some cabinet authors, for want of experi- 
ence, have given pitiful deſigns on this ſub- 
ject, and ſometimes engineers fall into groſs 
miſtakes, in the tracing re dar ait of 
a proper attention. Th 

. Theſe forts, as all the alt; are 3 8 
by the general maxims and principles 4 
given; obſerving in conſequence; df thoſe 
maxims, never to conſtruct a fort, under a 
certain ſige: it is better in that caſe to erect 
a redont, to preſerve more capacity. 

The ſize, and conſtruction of theſe works 
differ, according to the'manner in which they 
are to. be fortified, ws 


OY i 


_ 
* 


eſpecially in 
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II. The moſt fimple is, to * brake the 
lines in rentrant angles, which gives oblique 
flanks, without ſhoul ders 


By the F maxims I have eſtabliſhed, 
fin 


we hall find, that the obliquity of theſe 
flanks, though often great, is only more or 
leſs defective as it exceeds the angle of 100 
degrees; and no regard ſhould be had to the 
dead, or rentrant angles which they form. 
Theſe are called ftar redouts, becadiſt they 
reſemble that figure; Adam Pritach; who, on 
this ſubject, quotes the ſiege of Bredu, ſays, 
they are commonly made of four angles, 
ſometimes of five, and very rarely of fix. 


21 
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He conſtructs them by giving in the ſquare plate 111. 


one eighth, and in the pentagon one fixth of fig. 1, 2. 


the length of the ſide, to the perpendicular 
which 3 the brake. 800 N 
The flanking angle in one, is thus 152 de- 
grees nearly, and morethan 143 in'the other: 
as they cannot be cloſed much more, no great 
protection muſt be expected from theſe flanks; 
yet the fire, croſſing at a ſmall diſtance, the 
polygon" is without doubt better defended, 
than by a o_— line; but the faliant angles, 
ſquare, are too much expoſed. 

- I do not mention the difficulty of tracing 
a pentagon in the field, without inſtruments, 
Bs. I C05: FOOL Ine OF- - becauſe 


CY 


lad io naiRurnttool pit cc aAxSKEA! 

- * Toy ibrake:.a-line; is to make it with one of more 
angles, either ſaliant or rentrant ; the:line ſerying- for the 
baſe. See the notes at the end of this chapter, where all 


the conſtructions given throughout this chapter are fully 


explained, 


Plate III. 


g. 3. 


Plate IV. 
F ig. 4. 
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becauſe eyery engineer ought to have always 


a needle by him, which is ſufficient for that 
urpoſe. | Fats 

Fritach fays nothing of the conſtruction of 
ſtars of fix angles: Father Dechales forms them 
of equilateral triangles ; this figure is regu» 
Jar, and I believe the moſt perfect of its kind. 

The flanking angle being thus 130 degrees, 
the fires croſs better and nearer, and as the 
two flanksare on the ſame line, the fpace, not 
defended before the faliant angle, is reduced 
to a parallelogram, whoſe ſmalleſt fide is e- 
qual to the gorge, _ 

We may rank with theſe, ſtars of eight 
points, which this eccleſiaſtic calls a ſquare ; 
it is in effect a ſquare, where one third part 
of the ſide ſerves as a baſe to an equilateral] 
triangle, which flanks the reſt. | 
This figure, though irregular, has the ad- 


vantage of the n one, in containing 


more ſpace, and croſſing its fires on the four 
right angles: as to the redans, the breadth 
of the ſpace not defended, is as in the other, 
perpendicular and equal to the gorge. 

If we compare theſe different figures, we 
ſhall find, that the defence increaſes, as well 
in front, as on the faliant angles, in propor- 
tion to the number of fides ; therefore, con- 


_ trary to the opinion of the Dutch author, the 


ſtar of fix points is. preferable to that which 
has leſs, and that of eight points is prefera- 


Their 
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Their moſt ect conſtruction is, to form 
on each fide of an octagon, an equilateral tri- 
angle. The figure is regular, its flanked an- 
gles are 60 degrees, and its flanking 105, 
which is not too much; but, as it is not very 
eaſy to trace this on the ground, the follow- 
ing comes very near it. 

Biſcet the ſides of a ſquare, giving one 


eighth of the ſide to the perpendicular, as in 


the ſtar of four points, and elevate on each 
front an equilateral triangle, the third of one 
of the eight ſides ſerving as a demi-gorge. 

The flanked angles, by this, become al- 
ternatively 61 . re 56 minutes, and 60 
degrees; and the flanking angles 105 degrees 
58 minutes. I executed this work in 1743 
on the queich, and it was appfoved. 

I think they ſhould be limited to this 
number of points ; it is very difficult to trace 


them, and beſides, uſeleſs to the defence, if 


they have any more, RP 
III. The conſtruction of baſtioned forts, 
differs in nothing from that of places, except 
that the figure being ſmaller, and the attac 
ſuppoſed of another kind, it is reckoned ſuf- 
ficient to flank them with half baſtions. 
The face of half baſtions draw their only 
defence from what we call the ſecond flank, 
that is, from one part of the curtain; on 
which we muſt make an effential obſervation, 
I have ſhewn, that the ſoldier generally 
fires directly before him; though this is an 
important point, I will take no notice of it 
| | C 4 here, 


23 


FIELD 
here, but ſuppoſe on the contrary, that he 
fires in the proper direction. 


1 ſhall not enquire into the advantages 
and diſadvantages of the ſecond flank, ſo much 


eſteemed by the Dutch; ſuch a diſcuthon, 


Plate V. 


Fig. 1. 


though neceſſary, in a general treatiſe on for- 
tification, would be miſplaced here; I ſhall 


confige myſelf therefore, to the effect of this 


defence. | | 
So many authors approving of them, give 
room to think, that ſome of them ſuppoſe 
this defence to conſiſt in the length of this 
part of the curtain, inſtead of which, it is 
reduced to the length of a perpendicular, let 


fall from its extremity on the line of defence. 


_. Suppoſe two or three feet interval between 
each muſket, the diſtance of a parallel to 
another being to be taken perpendicularly, it 


is evident, that the ſecond fank will give 


no more fire than that perpendicular we have 
ſpoken of. That is, if the length of the ſe- 
cond flank be 54 feet, and the flanking an- 
gle, as I ſuppoſe it in a triangular fort, 166 
degrees 6 minutes, there will not be 13 feet 


real defence, The figure will explain this 


much better than words. 


IV. This ſecond flank, which, after all, we 


are obliged to have recourſe to here, is ſmal- 
ler, and more oblique in the triangular figure 
than in the ſquare; the triangular figure con- 
tains leſs in proportion, which is a ditad- 
vantage according to our maxims ; for this 
reaſon, we avoid uſing them, if poſſible; yet 

| | as 
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ENGINEER. 


as circumſtances ſometimes oblige us to it, 
the following is the beſt method of fortify- 


ing them. 


Form an equilateral triangle, and divide 1 v. 
the fide into three equal parts; lay one of? 


theſe on the prolongation of the ſide for the 
capital; draw the line of defence from this 
point to the extremity of the other ſide of 
the triangle; make the gorge equal to the 
capital, that is, to one third of the ſide; raiſe 
the flank perpendicular according to Fritach, 
or rather about 10 degrees more open, as in 
the plan annexed. . 

The ſquare is fortified the ſame way, ex- 
cepting — angles of the polygon, being more 
open, in proportion to the number of fides, 
the line of defence is drawn from the middle 
of the whole front, that is, from a point 
taken one third on the curtain, counting from 
the demi-gorge to the angle of the adjoining 
half baſtion. 


1 ſhall not here produce a multiplicity of Plate V. 
examples, nor extend to irregular figures, *'&: 3: 


much leſs to thoſe fortified with whole baſ- + 
tions; it is for the uſe of young engineers I 
write ; as for thoſe who have made this their 
principal ſtudy, I have perhaps, faid too 
much. | 
V. Forts, open at the gorge, ſerving gene- 
rally to cover the heads of bridges, are ſel- 
dom left to their own defence. 5 
For which reaſon, when the bridge is not 
made, they are commonly conſtructed » 
| | 5 


© HF1E TD?) 
the middle of an elbow, which forming a 
kind of arch, have a better defence than a 
right line. | 

If the river is narrow, and the oppoſite 
fide as high, or higher than that on which 


the work 1s, detached flanks are raiſed, whoſe 
1 effect is the more certain, becauſe the ſoldier 


is leſs afraid of being attacked there. 

If the river is 40, or 50 fathoms wide, or 
the ſides being low, oblige us to retire to 
ſuch a diſtance, as the ſmall arms can do no 
great execution before the ſaliant angles, the 
faces muſt be ſupported by flanks, which are 
raiſed on the ſhoulders of the work, or flung 
up at the inſtant of the attic, that is, when 
the enemy is near the ditch. We cannot 
ſometimes uſe this reſource. | 

The Rhine below Straſbourg, the Danube be- 
low Ingolfiat, and many other rivers, are a- 
bove 100 fathoms broad, in which cafe, we 
muſt not expect any protection from ſmall 


arms, from one fide of the river to the other, 


but the flanks before mentioned will always 
be uſeful, if ſome pieces of cannon are placed 
in them. 

As artillery is abſolutely neceſſary in this 
caſe, and certainly the moſt proper arms to 


defend the acceſs to a work at a diſtance, 


we ſhall not find them leſs neceſſary in the 


others. An'engineer ought then to demand 


them. | 4 

VI. The ſize of theſe pieces is not deter- 

mined by the number of men — for 
| cir 
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ENGINEER, 


their ordinary guard, but rather, by that of 
the troops that are, or may be advanced; be- 
cauſe they muſt be ſo conſtructed, that they - 
may file off without confuſion, and muſt 40 
favour their retreat. 
The principal circumſtances, which can 
determine their figure, are reduced to three 
different caſes. | | 
1ſt, When theſe pieces are near enough toPlate Vi 
be flanked from the oppoſite ſhore, a ſimple 
redan may be ſufficient : the inclination of 
the faces is regulated by the nature of the 
ound, and the parts to be commanded. 
here is nothing more to be obſerved, but 
in proportion as the angle differs from go de- 
grees, the capacity of the work diminiſhes, 
and the more it is acute, the more dire& and 
nearer its faces are protected. 0 
When the defence is from ſmall arms, at 
a great diſtance, flanks muſt be added ta the plate Il. 
work itſelf, obſerving to ſcour the faces of 
theſe redans, from the other ſide of the river. 
Theſe faces will not be too long, when the 
gorge is no wider than is neceſſary for an 
_ eaſy communication, the angle of the flank 
with the branches is about 110 degrees. I 
executed this at Donaſtauf, near Ratiſban, in 
1742, but I had not time to make the in- 
trenchment in the iſland, which is very low; 
J ſuppoſe it here on a level with the country. 
When we have no other defence than can- 
non, all parts of the work, except thoſe next the 
| river, 
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FIELD 


* 


river, being equally expoſed, they mult be 


as equally flanked as' poſſible. 

Here are two works which may ſerve on 
ſuch occaſions. Form a ſquare; divide each 
fide into four equal parts; take internally one 
of. theſe parts for the capital; trace the cur- 
tain: take one of theſe parts for the gorge, 
draw the flank perpendicular to the line of 


defence. | 


For the branch, give to the capital and 
the gorge, one fourth of the ſide, as in the 
front, except that the capital be carried ex- 


ternally: draw the line of defence from its 


extremity to the middle of the whole front ; 
raiſe a perpendicular from the point of the 
gorge ; prolong it internally half of its length, 
and from the point of prolongation draw the 


branch and flank, making an angle of 105 


degrees. 

As this figure differs in many things, from 
what has either been executed or publiſhed 
of this kind, I will add ſome reflections. 

The flanks are very large, but the Terreplein 
being of a ſufficient extent, and the flanked 
angle open enough, I ſee no diſadvantage in 
this : thoſe of the front are perpendicular to 
the line of defence, not diminiſhing the faces 
too much in themſelves, have a good defence, 
as producing a croſs fire. The others are 
more open, to give the fre at the extremity 
of the branch, the more play. 

The inclination of the branches is yet 


more particular ; I draw two advantages from 
it : 


FILE 


S 


— * 


WT vw * 4 


* ” "gb 
K. * — 


. Ne Ave 


„* 
* 
— 8 
w — 
* 
4 * 
— : 
A 
©. * 
— 1 
— 
* 10 
a» oa 
* - 
- 
4 
- 
. 
- 
# 
. 
* 
* 
_ 
- 
- 
— 
1 
— 
—_ 
-o 
N 
1 
” 


—_ 


RID GE 


* 8 1. 3 1 0 -- _ — — 2 


ö 


e 


po 


- a. ow ed 


— 
V.. "Ms \ — owns. 
Co WE wer \ l FI > 
— In 8 uns 


—ů 


E NG INR RK. 
it: firſt, ſuppoſing the courſe of the riyer in 
a tight line, their fire falls before one part 
of the demi- baſtion of the gorge ; the ſecond, 
that the defence of the ſecond flank, which 


ſhould graze the faces, is leſs oblique. © _ 
The 1 — A flank by this is ſhortened, but 


if we adyert to the le of eſtimating its 


fire, we ſhall find, that in regard to the graz- 
ing line, its effect is always the ſame. 


| 
] 


a9 


The ſecond figure has its front traced asP!. vin. 


the preceding; cut off one ſixth of the open- 


ing of the gorge; carry two of theſe ſixths 


on the branch ; and from that point 3 
an angle of 120 degrees, draw the face of 
the demi-redan. 

This method appears to me preferable to 
the firſt, if we are not to be protected from 
the other ſide of the river, as the branches 
are better defended: beſides, the flanked angles 
of the demi-baſtions are 62 degrees 6 mi- 
nutes, which is ſufficient. 


| 
| 


Theſe different heads of bridges, : are to be 


eſteemed as good works againſt a ſudden on- 
ſet only, and their uſe almoſt momentary, 
as they ſometimes ſerve but for a few days, 
and at moſt during a campaign. 

VII. There are ſome made more durable, 
ſuch as are commonly conſtructed before Hun- 
ningen and Fort Louis, and the enemy before 


Philipſbourg, at the beginning of a war againſt 
the emperor, or ſome other power of the 


empire, 
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| FIELD. 
The only one I was ever employed in, was 
raiſed in 1733, after the taking of Fort Keel, 


in the ifland of Selingen. I was, as chief of 
the brigade, charged with its conſtruction, 
but I did not trace it; it was a horn work, 


and I do not ſufficiently remember its pro- 


portions, nor how the branches were de- 
fended, to give it here as an example. 
We muſt obſerve in general, that as theſe 
little fortreſſes are 2 to ſubfiſt till a 
ace, and ſeldom can expect any affiſtance 
be from ſome neighbouring garriſon, they 


muſt be not only conſtructed with ſolidity, 


but fortified, fo as to ſuſtain a regular attac, 
long enough to be ſuccoured from a conſide- 
rable diſtance. 

That which covered the bridge of Philipſ- 
bourg, in 1734, was a horn work, of 45 fa- 
thoms in front, with a ravelin, and its 
branches, which opened and ſpread from the 
faliant angles, were flanked by demi-baſtions z 
we frequently find figures of this kind on the 
Rhine : if either of the conſtructions. I have 
given ſhould be uſed in the like caſe, the 
front muſt either be more than 60 fathoms, 
or the faces longer, without which the ra- 
velin will not be ſufficiently defended. 

As theſe works are commonly planned and 
executed more at leiſure than the others, 
the whole art of og ma places may be here 
practiſed: in 1742, I projected the half of 2 
ſquare for the bridge of Deckendorf, the Da- 
nube forming the diagonal ; but an epidemic 

diſorder 
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ENGINEER. 
diſorder raging at that time amongſt the ſol- 
diers, were left ſcarcely ſufficient for more 
indiſpenſable Service. This figure is of great 
extent, and encloſes but little ground; cir- 
cumſtances, which joined to ſome others, de- 
termined me to prefer one to it, which I ſhall 
mention hereafter. - Role 

This half ſquare was conſtructed according 
to M. de Yauban's Method, excepting, that 
having no reaſon to fear the line of defence 
would be too long, I ſhortened the faces, to 
lengthen the flanks, which I made, for the 
reaſons already mentioned, perpendicular ts 
that line. 

The front of the polygon was 60 fathoms, 
which is the leaſt this figure can have, even 
for a field fortification. They will be ac- 
knowledged right, if we reflect on the ſmall-- 
neſs of the flanks and Terreplein. 

The work which covered the head of the 
bridge at Pbilipſbourg, after taking that place, 
made by the Dauphin in 1688, was larger, 
but fimilar to this. 


VIII. A work, of what kind ſoever, is only 
fortified, in proportion as it has flanks, and 


in the different caſes mentioned, we may not 
always be able to give them as much extent 
as neceſſary, without too much diminiſhing 
the figure: the proximity of a moraſs, a ri- 
vulet, a low ground, the neceffity of occu- 
pying eminences, efpecially for the ſakant 
angles, without which, the branches, and 

EA perhaps 


qt 


32 


nn 1 


perhaps even the Terreplein, are Expoſed, are 
obſtac les often very difficult to ſurmount. 


This reflection gave birth to an expe- 
dient, which I had formerly propoſed to tho 
court fot a different uſe; which is, to equip 
two boats, with two pieces of cannon in each, 
and as many ſmall arms as ſhall be judged 


convenient; when boats cannot be found 


large enough, many may be faſtened together 
to form pontoons. | 
The movement of this machine is the 
ſame as our common ferry- boat, that is, by 
making a cable paſs on two turning cylin- 
ders, or rings faſtened to its ſide, one end of 
which is faſtened to the bridge, and the other 
to an anchor, caſt at ſome diſtance in the river. 
If the current is not very ſtrong, the cy- 
linders, or rings, are faſtened one on each ſide, 
ſo as to give the ſide of the boat its proper 
direction; but, if it be ever ſo little rapid, 
the boat muſt have its head to the current, 
or it wall be in danger of being drove on 
ſhore. A parapet of madriers, or double 
planks, may he made, if judged neceſſary. 
If the attac is made with cannon, theſe 
moveable flanks are brought behind the gorge 
of the wor k, and do not appear till the e- 
nemy ſhall. be near enough, that they may 
have their full effect. The ſurprize, which 
the unexpected ſight of thoſe floating batte- 
ries, will produce in the aſſailants, is ano- 
ther advantage, and if they do not put them 
into diſorder, they will probably flacken 
their ardor. I ſuppoſe 


| 4 17417 | 
1:1 £9N Gi4- NEE Ros ratio 
I ſuppoſe here, the river is not o bu- 


the country from the platform of the boats. 
| This ſcheme ſtruck me at Dechendory 5"it'hs 
„ practicable on the Danube, in almoſt every 
| | part I have ſeen; the following year arriving 
| at Wormes, I found it done on the Rhin, but 
r || in mo perfect manner, or aa bouts _= 
fixe rei 07 
. The great defence, and oo the fur- 
prize, were. the only objects 1 at 
- Deckendorf, where, by the uniformity" of the 
f ground, I could have given what figure T 


r || Pieaſed to the wofle: büt I believe this ex- 


b. pedient is not confined to circumſtances. 
— IX. We frequently employ theſe veſſels in 
>, places for other uſes; they may alſo be of 
r ſervice in the held, but as this concerns the 
J, engineer 
t, fend himſel — I hall content 
n r e e with-forne examples N apes" 
be | 


armed: with one cannon; whoſe carriage turn- 
ed on a pivot, as occaſion required; they 
had at the ſame time galliots on the inunda- 
tion of Conde, and ſome were built in 1735 
at Sfraſbourg. It is well known, that when 22 
Inperialifts were at war with the Turks, they 
had * erat * Belgrade. 
OY * ns eee * The 
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he "> Bt or 9 is a 75 urkþ veſſel, Th, a b owſprit, 
{mall. mizen, and a main - maſt, which, With its waer. 
mait, 


ried in its banks; but that we can command 


_ he may be obliged to de- 
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is croſs an even and open plain, ſtraitened 
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The Auſtrians had them in Bavaria; and 
as the rout from Nzeder-Altach to Deckendorf 


in ſome places by the Danube, and moun- 
tains, our army would probably have been 
diſturbed in their ' march of the 18th of Au- 
guſt 1742, if count Thoring, who in concert 
with count Saxe, ſuddenly paſſed the ſer at 
Pladling, had not by that bold ſtep obliged 
M. Kbevenbuller, to turn all his attention 
and forces that way. The Saiques did not 
appear till two days afterwards; they concealed 
— to the number of 10 or 12, un- 
der cover of an iſland, which is at the mouth 
of that river, from whence they cannonaded 
our guards of cavalry, and annoyedour bridge; 
the — and pandours over-run the plain: 
I had propoſed on the zoth of the preceding 
month, to raiſe a battery on that ifland : it 
was at length done, and we ſaw nothing af- 
terwards, either on the plain, or the Danube, 
to the night between the 5th and 6th of Sep- 
tember, when we decamped to join the army 
of M. de Maillebcis, by the rout of Bohemia. 


| OBsERvATIONS on the ſecond chapter. 


The copſtructions of forts and bridge-heads, 
having been very little taken notice of by 
writers, our author, judging them very uſe- 

| e High ET ful 
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-heighth, by ſtay; 
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maſt, is ſupported at an e e 
ſrom the topmaſt, to the bowſprit an 
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ful and abſolutely neceſſary, treats of them 
here: and as his method is ſomething par- 
ticular, and ſuppoſes the reader to be ac- 
quainted with the common practice, which 
not being always the caſe, we thought an 
explanation would not be altogether uſeleſs, 
eſpecially to beginners. | 

After the redouts, the forts with points or 
faliant angles, commonly called far forts, are 
the moſt ſimple, that have ſome defence, 
though very oblique; they are made from 
four to eight points: the ſquare one is con- Plate A. 
ſtructed, by making the perpendicular FE tofig. 2. 
the middle of the fide AD, equal to one eighth 
part of that ſide; but in the pentagon this 
perpendicular is one ſixth part of the fide. 
In the exagon, an equilateral triangle is made 
upon each of the ſides. | 

The octagon may be traced in the fam 
manner as the exagon ; that is, by making 
an equilateral triangle upon each fide : but as 
this conſtruction is ſomewhat difficult in the 
practice ; the author gives the following one: 
find the ſquare one ABCD as before; divide pig. 2; 
each of the ſides AE, DE, into three equal 
parts, and make upon the diſtance between 
the points of diviſion G, H, next to the point 
E, an equilateral triangle, which forms the 
angle GLH. As to the flar fort of ſeven 
points, it is never uſed, becauſe it is too dif- 
ticult to trace on the ground. 1 

As the defence of theſe forts-is ſo very 
oblique, eſpecially in a ſquare, and the con- 

1 41 JEW: © ſtructions 


4 — — — 


Plate A. 
Fig. 3. 


Fig. 4. 


Fig. 5. 


1 FIELD 1 


ſtructions of the others require too much time 


and wWorkmanſhip; they appear to me ſcarce 
worth while. to be made; excepting on ſome 
very particular occaſions.., The forts next in 


rank are thoſe with half baſtions; which are 


not much better than the former, as having 
their faces very little defended; the conſtruc- 
tion of. the triangular one is; take the part 
AD of an equilateral triangle ABC, equal to 
one fourth of the ſide AC, draw BD, in 
which take DE equal 7 DA, and draw the 
flank EF at right angles to BD; then AF 
will be the face of the alf baſtion, and EB 
the curtain. 

Inſtead of half baſtions, 11 wauld: minke 
whole ones, placed in the middle of the fide, 
as in this figure ; where, the gorge DC and 
the capital EF are each one fifth part of the 
fide AB; the flanks are perpendicular to AB, 
and equal to one tenth part of the ſide, or 


half — gorge. By this conſtruction, the ſa- 


liant angle F is a —ͤ— one, which, is prefer- 
able to any other; and there is no Pn but 
what 1s ſeen and defended by.ſome other ; the 
ſecond flank which Aude the face is four 
fifth of half the fide BE; and therefore the 
direct flank BL is about: two fifths of BE 
nearly. Beſides, as this figure is more re- 
gular than the former, it ö will, contain 4 

greater ſpace within the ſame incloſure. 
The conſtruction of the ſquare fort is; pro- 
duce the fide DC to E, ſo às CE be equal to 
one third of DC; divide the fide BC into 
three equal parts in G, H, draw the line of 
defence 
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defence EH and the flank GF perpentlicular 
to the ſide BC. Althoug h the fa SI f this 
fort are defended by a fond flank equal to 
half the fide of the ſquare, yet on account of 
the great difficulty of firin ng 5 obliquely over 
a parapet of 8 or 10 feet thick; the follow- 
ing fort with whole baſtions is preferable, and 
is alſo more practiſed.” Make the perpendicu- Fig. 6. 
lar CD to the middle of AB, equal to one 
tenth of the exterior ſide, and the faces AF, 
BG equal to one fourth of that ſide: the flanks 
are 428 at right eee to the lines of defence. 

The bridge eads are madeof various figures 
and ſizes, ſometimes like a redan or ravelin, with 
te or without flanks, ſometimes like a horn or 
e, crown work, according to the ſituation of 
id the ground, or to the importance of its de- 
1e fence. | Their conſtruction depends on vari- 
B, ous corifidetations's when the river is ſo nar- 
or WM row, that the work may be flanked from the 
a- other fide, a fingle redan is ſuffieient, but 
1 when the river is ſo broad; as that the ſa- 
ut liant angle cannot be well defended croſs the 
he river, flanks are made to the redan: but if 
ur the river is 4 100 fathoms or more a- croſs; 
he half a ſquare” is made, whoſe diagonal is the 
BE river ſide: but When it is from 3 to 500 fa- 
re- choms broad, a horn or crown work 18 then 
1 4 to be made. 

A river may be firaie or eros; if it be 
ro- ſtrait, the bridge is made before the middle 
Ito W of the front of the army; and ſometimes two 
nt0 FF at equal diſtances from the center and wings; 
of 5b 913.0 ſuppoſing 


= 2 


J Gp OO I 


r 


5 Fig. 7 


Fig. 8. 


EL 
ſuppoſing the ground to be 3855 favour- 


otherwiſe they are placed Where it is 


moſt convenient. 


If the river be e the 4 bend 
is to be choſen; for ſuppoſe a, b, c, to be its 
courſe, if the bridge is made at bz; the ene- 
my cannot ſee, or flank it from any part on 
the other ſide ; the batteries placed at K and 
L flank and defend. not only the faces of the 
head P, but likewiſe all the part D, E, a- 
bout it; by which the troops may march out, 
and irs up in order of battle, without the 
enemy having it in his} Power to diſturb them, 
but at a great diſtance. On the other hand, 
if the bridge was made at the outward bend 
as at a or e; it would be enfiladed from both 
ſides, the head could not be defended but from 
a great. diſtance, and very obliquely ; ;, andthe 
troops. could not form before the work, with- 
out danger of being charged immediately by 
the enemy. Theretore ſuch a ſituation ſhould 
be avoided if poſſible. 

When the river is narrow, a triangle ABC 
is made upon the bank AC of the river, ſo 
as the ſaliant angle B, may not exceed a right 
angle, nor be lefs than Godegrees ; which may 
be done at ſight, without the help of an in- 
ſtrument : as to the length of the' fides AB, 
BC, it depends on the number of men to de- 
fend it. For inſtance, ſuppoſing three rows 


at three. feet diſtance from one another; then 


fix times the length of one face expreſſed | in 
vards, will be tlie length required. If there- 


fore 


ENGINEER. 
fare each face is 50 Or a 100 yards; it would 


require 300 or, 600 men 'to defend it: he- 
ſides a body to ſupport them, and to ſupply 


If ſuch a work requires flanks, take AE 
\ | <quat to one fourth SFAB, ereck the fink 
1 EF perpendicular to AB, and equal to AE, 
7 


a the places of thoſe that are killed and 


draw the line of defence BF, which, when 
produced, determines the face FDP. 
But when the river is ſo large, that no de- 
0 fence can be expected from ie other fide : 
Z conſtruct half | a bl uare ABC, in the ſame Fig. 9. 
: manner as in the {ixth figure, and ſo as the 
4 diagonal AC be the river ſiddmee. 
7 When the bridge is to remain during the 
5 courſe of a war, ſuch as that built at Fort 
; Louis upon the Rhine; it requires a larger 
work than the preceding ones: for which 
N reaſon, a kind of horn or crown- work is to 


be made, or ſuch, as is repreſented in this fi- 

gure, which is thus conſtructed. Let ABCD 
0 be a ſquare, take BE, CF, each equal to a 
: fourth part of the fide, draw EF, in which 


t alte che Part EG, HF, each edu to one 
Lorch atls, or to BE, and CP, draw the 
Y lines of defence BH, CG, and the flanks'GL, 
„ HK, perpendicular 10 OG, BH the lines of 
: 7 ga wotaf vai: 26 ert 


Fig. 10. 


# The branch PROC is conſtructed, by ſet- 
| ting off from the point D, the part Da upon 
8 DC, and DP upon AD produced, each equal 
5 ta one fourth part of the fide AD; take aQ 


D 4 equal 


FINL 


ual to Da, and draw the line of defence 
PQ : then if through the point a, the line 
bO be drawn at right angles to DC, and a0 
be taken equal to half of ab, the curtain CO 
is drawn to that point, and the flank OR at 
right angles to it, or ſo as to make an angle 
PF 105 degrees. The fecond manner of con- 
ſtructing 85 branches is, to take AS on AD, 
equal to one ſixth part of the fide, and in BS, 
the part ST equal to twice AS; from the 
point T, the flank TV is drawn ſo as to 
make the angle BT'V equal to 120 degrees. 
This ſecond method is eſteemed: by the au- 
thor preferable to the firſt, but in my opi- 
nion ſpreads its fire too much: the firſt con- 
ſtruction is more troubleſome than the ſub- 
ject requires, and does not agree with the au- 
thors profeſſed ſimplicity: it may be done 
thus; take DN on AD equal to one ſixth of 
that ſide, as has been done on the other fide, 
draw CN, in which take NO equal to one 
fourth ; then the flank OR is drawn either 
at right angles to CO, or «ſo as to make an 
angle of 100 degrees; and equal to NO. 

This front muſt be covered by a ravelin, 
ditch and covert-way, as well as all works 
of this kind that are to remain for ſome 
time. When an ifland is to be found in a 
large river, the bridge is to be made there; 
becauſe it ſhortens it, and an intrenchment 
may be raiſed, either to defend the head, or 
to cover a retreat; ſuch kind of ſituations 
are frequently found on the Rhine and at's, 
nuoes 
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nube, and they are not neglected by the 
Germans or che French when m_y croſs «del 


rivers. 


—_— PR. Yi —_ 
N by” " at , - 
by | p 5 4 


CHAPTER Tue THIRD. 
I. Examples of the manner of forts ifying a 8 
yard. II. A church. III. An old caſtle. IV. 
A e . e. V. Attack of 4 country- 


houſe I. Various inflruftions on the a . 
rent ſubjects of this ed 
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I. U Eſides poſts, which require the works 
wehave ſpoken of in theprecedingchap- 
ters; there are others which do not leſs demand 
our attention and judgment. They are for- 
tified according to the time, numbers, and 
means we are maſters of, and the uſe we 
would make of them: I ſhall explain myſelf 
better by examples. 

The firſt of October 1742, having ſet out 
with twenty-one engineers, from the camp 
of Bramerbof, to go to Amberg the next day, 
three leagues below Tirſchenreit, we found a 
conſiderable body of huſſars, waiting for us 
at the end of a wood, and who at firſt kept 
at a diſtance, ſeemingly the better to recon- 
noitre us. 

Our eſcort conſiſted of thirty-three m men of 
the independent company of Limont, for the 


| moſt part badly provided with piſtols, and 


our baggage liable to put us into confuſion, 
yet 
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yet being determined to go forward, we 
paſſed thro the village of P/afernreit with- 
out ſtopping. _ 
Scarcely were we got out, when the huſ- 
ſars, who had taken a tour round it, briſkly 
attacked us with piſtol and carabine; this 


did not prevent us continuing our journey 


with a flow. pace, and in good. order, till we 
were oppofite to Meldorf. 

This ſkirmiſh laſted aboye an hour; two 
engineers were taken, one of whom was 
wounded, another was alſo wounded, with 
four domeſtics. The enemy did not ſuffer 
leſs, but they were not diſcouraged, their 
number enercaſing every moment; the more 
we advanced, the lefs hopes we had of aſ- 
ſiſtance: theſe circumſtances determined us 
to throw ourſelves into the village. 

We ſoon ſaw that this was no aſylum for 


32 we found neither church nor walls to 
encloſe us; this place conſiſts of a dozen 
houſes of wood, or deal planks: laid on one 


another: and pinned at the corners, accord- 
ng to the cyſtom of that country. We had 
dful effects of fire to fear, a kind 


4 — - — - * 


of, attack very, mhuman, yet cuſtomary with 


the people we had to deal with, and who 
were -encouraged by a cane ſum, 


which they found on one of the priſoners ; 


this made, us certain, that if they quitted us, 
it was, only to return in a hetls e with a 
Sreaper Ex. 199 eo 203 4) 
fi 5! 151 1 ©; 17987 | In 
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In this "dilemma, 'we''Feeonnoitred and 
reached Vu, à village, in which we per- 
ceived a ſteeple, and which was about the 
eighth part of a league on our right. 

Having carefully examined theavenues, and 
barricaded them with trees, baggage waggons, 
carts, &c. from eachof which we took a wheel 
or two: we raiſed a banquet along the wall of 
the church-yard, where e fixed with our bag- 
gage; making uſe of the church, in the door 
of which we had cut loopholes, as à citadel, 
and the 1 as a redout, Wack muſt be 
our laſt ſhift. 09 t Nob 26:5 


Two Röfe eee eee 4 


bounds, but being built on very low ground, 
the height of their walls did not exceed that 
which ſerved us as a parapet!. We would 
not open theſe walls, and yet we muſt have 
a communication with thoſe houſes / the 
poſſeſſing them Was abſolutely neceffary, as 


well to avoid being. overlooked, as to''give 


us ſome flanks. We therefore judged it beſt 
to conſtruct our communication in form of a 
bridge, from the top of the intrenchment 
into the roof, and having barricaded the 
doors and windows in 'the lower floor, we 

here fixed- ſome guards.” 281 99 2qoa7q of 
1 thought therecital of What we did upon 
this occaſion, might ſerve as an example how to 
act upon alike occaſion: altho our precautions 
were prudent, they happened to he uſeleſs; ; 
for the huſſars, being tired of waiting for us 
on the road, went off in order to return the 
next 
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next day in a greater body; * in the 
mean time, after we wrote every where for 
ſuecour/ and could get no more than fift 
men of the ſame company, and who had 
orders to go no farther ; we retired, and got 
to Tirſchenreit, before they returned. | 

II. The church of Vurs was doubtleſs. a 
more ſecure poſt than the church- yard; but 
as we would not abandon our horſes, nor put 
them into the church, this retreat required 
works . we had een time nor means 
to execute. LJ, 101 1 

When a 3 is to 2 defended, the 
doors muſt be covered with breaſt-works, 
of thick palliſades, joined or lined with 
planks: the loop-holes muſt be ſix feet high 
at leaſt, that the enemy may not reap any 
advantage by them: the earth of a little 
ditch which dannen it, ſerves to form the 
ban quatt. fly 3s 

1 doors 3 walls muſt a —. m 
holes; or, if the walls be too thick, 1 
them in the windows; this ſuppoſes a ſcaf- 
folding, which ſhould run round the whole 
building, to facilitate a wennde from 
one part to another. a 

If the church be in fon — a en ara. 
out, it in part flanks itſelf; if not, the veſtry 
at leaſt flanks one of the long ſides, and the 
breaſt- work ſhould be ſo diſpoſed as to pro- 
duce the ſame effect on the other. 113 

There remains then only the rear of the 
choir, abſolutely defenceleſs, this is remedied 


by 
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by piercing a ſecond row of looprholes, 
low enough to diſcover the adjacent parts 
before it; or elſe, project from the windows 
and the roof, (and as high as poſſible for 
fear of fire) ſome little Machicauliſes of wood. 


If the ſteeple does not afford the ſame ad- | 


vantage as the veſtry. it may ſerve at leaſt to 
ſee what, paſſes at a diſtance; and as a redout 
to capitulate in, in caſe ſuceours do not ar- 
rive in time. The church of Berg; a village 
in the neighbourhood of Lauterbturg,' was 
intrenched in this manner during part of the 
war, terminated by the treaty of Rad/tat/ 
III. Caſtles, and large well-built eountry- 
houſes, are to be preferred to churches, be- 
cauſe greater advantages are commonly de- 
rived from them. 1101909 3 3875 3189! 165 
T ſhall explain myſelf by what I have ſeen; 
this manner of inſtructing, I am ſenſible, 
flatters an author, but rouſes the reader's at- 


tention, who generally has more regard for 


the recital of facts, than to ſimple precepts; 
The firſt caſtle. I had orders to reconnoitre 

was that of Natterbur g; half a league from 

Deckendarf, on the Dani. 


It was the ruin of a conſiderable fortreſs Plate IX. 


for a private man-: it poſſeſſed the whole 
ſummit of a very ſteep hill, which was long 
and ſloping, and almoſt every where! of an 
equal breadth: the buildings were in ruins, 
but the ſurrounding walls were ſalid and well 
preſerved. 11 IG i Hirter 510 f 
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In the plan annexed, no flank can be ſeen 
in the ſurrounding wall, becauſe in my paſ- 
ſage through I diſcovered none, perhaps, by 
not being able to ponents into ſome places 
encumbered and obſtructed by the falling of 
the floors and roofs ; but the — of the 
hill on three ſides, and the other, that is the 
extremity of the Eſplanade being of little 
extent, and furniſhed with a ditch, fupplied 
this defect. | 

One very material circumſtance was, that 
the walls of the fore-court were about 15 
feet high, and thoſe of the caſtle more than 

o, and were not made with loop-holes. 

This little fortreſs, as may be ſeen, can- 

not be attacked but on the front of the E/ 


planade, which the firſt builders had in view, 


at leaſt we may judge ſo, by the different 
walls, which muſt be broke through, or got 
over, on that fide, before it can be taken. 

It will therefore be ſufficient, to erect two 
ſcaffolds, at the two angles of the rear of 
the caſtle, ſo high as to diſcover what paſſes 
over the ſurrounding wall, and ſo diſpoſed as 
to flank the three ſides, if neceſſary. 

In regard to the principal walls of the 
front, viz. Thoſe of the caſtle, the Fauſs- 
braye, and the fore-court, muſt have ban- 


quets, platforms, and loop-holes, likewiſe 


holes made in the moſt convenient places, 
large enough to ſerve for embraſures for 


It 


ſome ſmall pieces of cannon. 
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It is alſo abſolutely neceſſary to repair the 
breaches in the wall of the E/planade, with 
dry ſtones, or to cloſe them with palliſades, 
to palliſade the bottom of the ditch, to fraiſe 
the parapet of earth, and to render the road 
impaſſable, when the enemy approaches, by 
felling trees, &c. 12275 

This poſt, thus repaired and provided with 
ſtores, with 3 or 400 men for a garriſon, 
would be in a condition to ſuſtain a ſiege. 

IV. The firſt of Auguſt in 1742, I received 
orders to fortify the caſtle of O, a country- 
houſe, ſituated between Deckendorf and Regen, 
from which it is about a league diſtant. 

My works were neither remarkable for 
their ſingularity or expence, they were in- 
deed trifling, but the action which I ſhall 
ſpeak of, proves that theſe trifles were ſuffi- 
cient, and the detail may be of ſome uſe to 
a young engineer, or one who has had little, 
or no experience in this part of his duty. 

This caſtle is built on the ſummit of an 
eminence, the acceſs to it impracticable on 
one ſide, and very difficult on two others: 
the plan annexed, which muſt be attend- 
ed to in reading the ſequel, will explain 
the reſt. 

My firſt attention was to maſk the doors 
with breaſt-works of firr-plank, planted one 
againſt the other, and elevated without 
from 8 to 10 feet, juſt as I found it neceſſary 
to cover the adjacent heights, and made 
loop-holes at every three feet. 

4 I Theſe 
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Theſe breaſt- works, whoſe ſides flanked 
where it was neceflary, have a banquet, and 
that of the great gate, the only one not 
cloſed up, A barrier of e with wers 
haet se 

The rear-court ain the barn had no com- 
munication with their breaſt- work, but what 
were fo low, as not” to be diſcovered from 
without. . 

All the exterior openings, for ꝙ or 10 feet 

from the ground, were at the ſame time 
walled up, to guard againſt fire, 'a common 
expedient of the enemy; and, as we did not 
want planks, I ordered the windows to be 
maſked, 6 feet from the floor, to cut loop- 
holes in them, and in the doors. 
Such were my general precautions; the 
top of the little barn, and the walls. of the 
great one were of good maſonry, and our 
breaſt-works defended this front pretty well, 
the only one eaſy of acceſs. 

The fide next the river, was incloſed with 
high ſolid walls, acceſſible only on the ſide 
oppoſite the bridge, and flanked by the — 1 
houſe, the tower next to it, and the br 
work adjacent to the tower: there was no- 
thing to fear in the rear, and the ſides of 
the ber eat were carefully built on a 
ſteep rock. 

From thence to the pavilion, ati from the 
pavilion to the little barn, the wall was from 
6 to 7 feet high, along which we threw up 2 
Dk this fide * weaker than - 

re 
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reſt, I ordered ſome loopholes to bemade in 
theſe buildings : from the brew-houſe to the 
pavillon, the hill is very ſteep, but of an ea- 
fer aſcent ,afterwards: the garden on the 
outſide was encloſed by planks nailed to poſts; 
I ordered it to be pulled down, and alſo a 
dry ſtone wall three feet high, which parted 
the terraſſes, and which would have ſerved 
the enemy for a parapet, by kneeling on the 
ground: theſe two terraſſes I ordered to be 
made into a glacis, and every thing to be cut 

down that might obſtruct our vier. 
The little barn, with which I ſhall finiſh 
the deſcription of the incloſure, was certainly 
the moſt dangerous place, becauſe three: of 
its ſides were of 5 9 and I was afraid, that 
if the enemy ſet fire to this, it might com- 
municate to the great one, which was much 
higher, but. covered with ſhingle, or cleft 

1 128880 1 2 
In my report, I propoſed to pull it down, 
and clofs char pace rich a breaft. work of the 
fame conſtruction as the reſt, and turned ſo 
as to flank the adjacent parts; I ſhould have 

done, it of, my own accord, but the deft 
being ta make this caſtle a magazine of 5 
rage, we were obliged to preferve places pro- 
per for concealing it from the ſight of the 
enemy, ſince we could not keep them at a 
proper diſtance: I therefore ſupported a pa- 
rapet of well beaten earth, by the wall of the 
garden, and where * ſlope would not per- 
| | Hk, 
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mit that, I doubled it with a brick wall, 
built with clay, inſtead of mortar. 

If Fhaveexplained myſelf as clearly as I 
could wiſh,” it will appear, that the fide of 
the garden was the only place that could be 
forced without cannon ; and if the enemy had 

over this wall, which was almoſt intire, 

Twil venture to ſay, they could Yo advance 
much further?! 

By raifing a new breaſt- Work on the ſide 
of the court, and opening ſome old doors, I 
had a free and ſure communication through 
the ſtables, from the caſtle to the A Hy ns ty 
and its breaſt- work; it was poſſible to pro- 
long this communication even to the . 
houſe, by a row of paliſades, but that was 
a conſiderable rafwal of work ; a wall muſt 
alſo have been broke through, which was 
not without its inconveniency, and the brew- 
houſe high, and ſolid built, was in a very 

d ſtate to do without that aſſiſtance. 

an on windows and doors W build- 
ings being ſhut up to a proper height, and 
n made n Gen, 11 ig ſufficient to 
caſt an eye on the plan, to be convinced, 
that the moſt obſtinate enemy, could not keep 
their ground in the court, croſſed by fo many 
fires. 

V. A ſuccin& account of what paſſed a 
few days after, will the hotter Jaiftuly theſe 

ecautions. 

The th of the ſame mouth, in the after- 
noon, „this 2 .. was inveſted by about 800 

men, 
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men, from the garriſon of Paſſuu and the 


camp of Mr. Kevenhuller, among them were 
400 grenadiers, ſome pandours and huflars. 
M. Darmeville, eaptain, commandant of a 
battalion of Picardie, held this poſt with 50 
men, the independent company of Regen, and 
80 dragoons of that of Jacob, who, being 
priſoners of war, were of no ſervice: the 
French commandant was often ſummoned to 
ſurrender on honourable conditions; there 


alſo came an hoſtage to him, that he might 


ſend and reconnoitre the number and kind of 


troops by which he was inveſted. M. de 
Poufſac, captain in the regiment of Normandy, 
one of the detachment, was charged with 
| this commiſſion ; he found the 400 grena- 
diers behind a hill, but neither this, nor the 
confuſion, of ſo many ; horſes in fo ſmall a 
place, nor the fear of the forage, ſcattered 
up and down: the court, could damp the re- 
ſolution of theſe officers. | | 
The fight of the breaſt-work, which al- 
moſt covered the front, made that fide ap- 
pear not very eaſy of acceſs ; the enemy there- 
fore attempted the attack oppoſite the mill, 
which they burnt ; their deſign was likely, 
to climb up under cover of the brew-houle; 
and ſlip along the ſurrounding wall, but find- 
ing the ſlope ſo ſteep, and the pavillon loop- 
holed, they quickly turned to the weakeſt 
tide, that is, ar the garden, where they 
had but one of theſe obſtacles to ſurmount. 
The beſieged, without the leaſt hurry or 
| „ confuſion, 
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chnfuſibn, never fired but in good time, and 


byvordero of the commanding officer; they 


killed ſome pandours, who, ſupported by 
their mall arms, attempted to ſet fire to the 


little barn in the night, with torches fixed 


at the ends of long poles. This ill ſucceſs 
discatraged the reſt; and finding 40 5 could 
neither ſet fire to the building, nor diſorder 
our troops by their frequent diſcharges, they 
retited at one in the morning, to ſome diſ- 
tance, to conſider what method they ſhould 


take to ſucceed. 


The thing was difficult without cannon, 
and. M. Sagt, who had taken the command 
of the army, the ſame day of the attack, had 
not given time to bring any. This general 
being. informed of what had paſſed, ordered 
a general forage, the next day on the left, 
where he marched in perſon: under this pre- 
tence, he detached by different roads, two 
corps|of infantry and dragoons, who diſen- 
gaged this poſt, and would certainly have 
either taken, or deſtroyed the 800 men who 
attacked it, if too much ardor had not pre- 
vented their ſtrictly conforming to orders, of 
not n. but all at once, to cut off their 
retreat. 7 ti 

IMI. If. deſign was onl to give my own 
ideas, acer gn was of "this 14 255 
have executed, per rhaps J ſhould have no- 
thing more to add here; but as my view is 
uuns different, I ſhall finiſh this chapter with 
ome obſervations, chiefly drawn from _ 
; tnor, 
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thor, who is the more clear on this ſubject, 
as he had frequent opportunities of experi- 
encing them. U ,4yobasq mot belli 

1. M. de Folard, the only one who: (bas 
wrote on this head, prefers walls of brick, and 
even the thinneſt of them, to thoſe of ſtone, 
becauſe cannon only makes holes in them; 
and in ſtone, where ãt makes a breach, the 
ſplinters do great miſ chief 

2. He recommends: carefully; to guard a- 
gainſt fire, and conſequently, if the building 


is covered with thatch or boards, to null 


down the covering and burn it immediately, 
leſt it aſſiſt the enemy in annoying yau; as 
to the boards, they will always be of uſe: : . 

3. He propoſes to ſtop up the door, eſpe- 
cially if it be large, with a tree or two, with 
all their branches cut and , ſharpened at: the 
ends, which-he: ſays, is better than the:ibeft 


barricaded: door. This has certainly a good 


effect, but I do not ſee, why he would ra- 
ther have the door open, as he afterwards 
mentions, than to have loaop-holes init : he 
ſays nothing of the Windows. i Do. 

4. He would have the loop-holas below; -3 
or 4 inches wide, and 715. or 8. fe the 
ground, that the enemy may not fire t 
them, and about 2 or 4 feet diſtantifrim lech 


other, that they may not get to the roof, 


without being expoſed 3 abbvt all, her- 
commends to pierce the angles 510m gun 
5. Beſides theſe: loop holes, he ipropoſes 
others below, _— che intervals of the up- 

| 3 per 
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per ones, and only one foot from the ground, 
digging a trench 6 feet broad, and 3 feet 
deep, 2.x feet from the wall withinſide. By 
this means you diſcover the legs of the aſ- 
ſailants, which when near, cannot be ſeen 
from the upper ones: this is an excellent 
thought; I would only recommend that they 
be even with the ground, and not more than 
6 inches high: the trench need not be deeper, 
becauſe they may fire kneeling. The banquets 
of the upper loop-holes muſt in this caſe be 
lanks. ric J 
, 6. For fear the enemy ſhould gain the: roof, 
which we here ſuppoſe tiled, it muſt be ſcaf- 
folded, fo as to be defended by ſome holes ( 
mane Mc: ri, 6 46s 5 r \ 
7. He adviſes to provide a number of ſtones, l 
to throw down, eſpecially at the angles, j 
0 
v 


where the enemy will attempt to ſap 

8. If for want of men, or other means, 
you are obliged to quit the lower part, he 
recommends, to uſe all poſſible means to keep 
the enemy out of it; therefore holes muſt be 
made in the upper floors, eſpecially towards 
the doors, to fire down through: this M. de 
Saxe practiſed, when he defended; himſelf a 
whole night in a country inn, with 18 men 
only, againſt a detachment of 200 dragoons, 
and 600 Poliſſß horſe, who could neither force 


9. When you can only poſſeſs part of the 
upper rooms, M. de Folard propoſes to break 
up the floors of thoſe you abandon in many 
: | places, 
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places, at leaſt before the doors; alittle more 


than their breadth, ſo that this opening may 
ſerve as a ditch ; but it is necery to: have 
an eye below, leſt 'the enemy ger through 
them by ladders. LET... 1398: POLL @IFLELLE! 
10. Laſtly, if the doors are ſli ht, and if 
they attempt to break them wi hatchets, 
he would have you fetire to / ſome diſtance, 
and to keep firing at the place from whence 
the noiſe comes: it was thus practiſed” in 
Ttaly at the defence of the caſtle of Buuline, 
1705, celebrated by this action. 
The reader muſt d6ubfleſs ' perceive; that 
the moſt part of theſe rules agree with the 
different articles of this chapter, by adding 
what I have ſaid on each in particular, I be- 
lieve little more can be deſſred on this ſub- 


ject. I ſhall however join ſome reflections 


on the attac, an object always to be Had in 
view, when we are treating of the defente. 
Suppoſing the poſt in condition, and ſuffl- 
ciently provided with s, and that” the 
enemy have no eannon, they tre” then fe- 
duced, as M. de Folard obſerves, elther to 
ſcaling the roof; undermining the walls, or 
making a breach with a beam, ſuſpended be- 
tween four poſts like a ram; now'it appears 
impoſſible to me, that any of theſe means 
can ſueceed, as long as ammunition laſts, or 
the defendants preſerve their ſenſes. 
When you are obliged to abandon' the 


ground- plot of the building, there is nothing 


to fear, in my opinion, but fire and ſmoak, 
E 4 things 
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things very difficult to guard againſt ; it 
ſhould therefore be defended as long as poſ- 
ſible. In 9 

But if the affailants have ſome cannon of 
6 or 8 pound ball, and theſe placed out of 
reach of muſket-ſhot, it does not ſeem pru- 
dent to contend ſo obſtinately againſt a fire 
you cannot anſwer, unleſs you know aſſiſt- 
ance is at hand, or when ordered to defend 
it to the laſt extremity. 

Farther, it muſt be remembered to defend 
the doors, as much as poffible, to flank the 
walls, and to make the little Mach:coulis of 
wood I mentioned, and to colle& a number 
of ſtones ; but being more apprehenſive of 
fire than ſapping, I would rather have a ma- 
gazine of water, 


OBsERvAT1ONS on the third Chapter. 


In the courſe of a campaign many circum- 
ſtances may happen, where the ſagacity and 
knowledge not only of engineers, but alſo 
of every individual officer who commands or 
may command a party, may be difplayed to 
his reputation, and the great advantage of 
the public. For when an army is not ſtrong 
enough to venture a battle, or ſome other 
reaſons require it to be upon the defenſive 
only, poſts are to be taken to reſtrain the 
enemy from ravaging the country; parties 
are ſent to fall upon convoys or ſtragglers in 
foraging ; and to lay hold on all opportuni- 
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ties to defeat all ſchemes of the enemy ; 
which being done with ſucceſs, often reduces 

a a ſuperior enemy to an equality before the 
| end of a campaign. . 

It is therefore required to make uſe of 
country-houſes, church- yards, or villages, 
in caſe of being overtaken by a ſuperior party 
of the enemy, and to barricade or fortify 
them by ſome ſmall work or other, in order 
to gain time, either for being ſuccoured, or 

eſcaping in the dark. All this the author 

has endeavoured to explain by ſuch examples 
in which he was chiefly concerned, in fo 
clear and inſtructive a manner, as requires 

very little elſe to be ſaid on the ſubject. I 

ſhall only obſerve, that in the example cited 

of M. Saxe, when he defended a houſe with 

18 men againſt 200 dragoons and 600 horſe ; 

there is to be added, when it was dark he 
| fallied out of the houſe, his men having their 
bayonets fixed, with order not to fire, by 
which means he eſcaped and got into a wood, 
where he could not be purſued. 

In the laſt war in Flanders, an enſign of 
ours was placed in a village, with a party of 
men, through which the French intended to 
paſs with a conſiderable detachment; it hap- 
pened luckily that there was a young engi- 
neer with this party, who adviſed the enſign 
to have the principal ſtreet barricaded, and 
to throw up an intrenchment croſs the road 
at the entrance of the place; which being 
done, and men placed there; when the 

| French 
5 
Ke 
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coutitefiihce of Gur 
troops, and their diſpoſition, wetit another 
way, imagining that there was a much 
greater force than appeared; and the enſign 
was rewarded with a company for his be- 
haviour, though in reality the honour was 


due to the engineer, who adviſed him to this 


bold ſtep. n 

— — — — — 
CHAPTER TA FOUR TH. 

I. Fortifying ſmall tons and other conſiderable 
plates. II. Advantages and diſadvantages in 

regard to the diſpoſition and conſtruttion of the 


boufes. III. Inconvenience f their great ex- 
tent. TV. Means of correcting it in certain 


— 


cafes. V. Inconventencies almoſt” always in- 


ſurmmuntable. VI. Places to be Fatrenched 
For a day of battle. VII. Communications 
to be eflabliſhed from a poſt to a britlge ; firſt 
example. VIII. Second example.” 


J. A RIO Us circumſtances; ſuch as 
the neceſſity of keeping an enemy at 
a diſtance, preſerving communications, ſecu- 
ring from ſurprize a body of troops in winter 
quarters, or quarters of refreſhment, often 
oblige to fortify larger places, than thoſe 

already mentioned, edu. 
An engineer muſt, in this caſe, carefully 
examine the ſituation of the place, the na- 
ture of its environs, the diſpoſition and con- 
ſtruction 


—— wee AA MW. 
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ſtruction of the buildings, the extent of their 


circuit, what troops it can contain, that is to- 


ſay, what number can be encamped or quar- 
tered in it, according to the ſeaſon. 
He. muſt examine at what diſtance the 


. neareſt wodds are; if the roads are good of 


bad; the number and kinds of workmen and 
tools, and the number of carts and beaſts to 


fine, what aſſiſtance he can procure in the 
place itſelf, and what are near at hand. 
Theſe attentions are all equally indiſpenſa- 
ble; a village, and even towns eommanded 
by eminences, ſuch as Donavert and Decken- 
dorf,, are always very bad poſts. A preeipice 
at all times, and, except in great froſts, a 
river with ſteep banks, a place that ean be laid 
under water, a deep moraſs, a low ground and 
full of ditches, are always advantages, if they 
are at a convenient diſtance from any part 
of the intrenchments: ſo much ef the in- 
tended work is thus leſſened, and a very eſ- 
fential point gained; for on theſe por eel 
there is ſeldom any other workmen than 
thoſe to be had from the troops, deſigned to 
guard the place, and their number is com- 
monly regulated by what it ean contain. 
When a place is intirely ſurrounded with 
an intrenehment, a ſingle ditch, if it is not 
deep and full of water, is ſeldom'' ſufficient 


to ſtop an enemy: it is therefore uſeful, and 


often neeeſſary, to palliſade and fraiſe; be- 
ſides, there muſt be bridges and — 
wWhic 


draw them, on which he can depend; in 
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705 . wood, carriages, workmen 
Ino -eE in aff 5 

b impocin for ſuch aſſiſtance! may 

e, One is, ſometimes obliged. to do without 
uy : one may in part ſupply it, by the means 
I 175 {peak of in treating of the conſtruction. 
a hr th e places, ſo advantagequſly ſituat- 

ed, cha 95 ſeem intended to be, intrench- 
ſuch; are thoſe on the brow, of a ſteep 

which ee. the hend, or con- 
5 not fordable,( are naturally in- 

ace for the greateſt part of their extent. 
On the ere there are ſome, which, 

on acggunt, of defects not to be remedied, 
ought, ablolutely to be rejeced;; as; incapa- 
ble of any defence; ſuch among others, are 
thoſe. Which arg commanded. by adjacent 
heights, from which the parts able to be 
attacked cannot be covered: this, maxim, 
though truly evident in itſelf; yet regard muſt 
be had to circumſtances attendingit: the 
part commanded, for example, may be in- 
acceſſihle, and on the Ge rap expoſed to, the at- 
tac, covered; by houſes; in that caſe, ſuch a 


plac may be defended, ſince ſome little poſts 


are, ſufficient, in thoſe places that are Som- 
manded,; Which may eaſily be ſheltered and 
ſecured, from 4n ger, and preſerve their com- 
NERD by ſome adjacent building. 
yas thus, I. propoſed to eſtabliſh a poſt 
- Ks ln of tho ſuburbs f Dec. 
e cee a hill. almoſt 
8f 20 nt 9793 f nt perpendicular, 
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perpendicular, but partly” covered by the 
church: the intent was only to conttibute 


to the preſervation of a communication from 
the ſuburbs to elende and from the town 
to the Danube. ed I une, 
III. A village gtusted f in dry and even 
ground, ſueh as affords no advantage, is ſel- 
dom proper for the uſe we are ſpeaking' of. 
What is here eſteemed a great defect, is, 
generally ſpeaking, a cireumſtance to be de- 
fired in f6ttified places; but thougli the rules 
of fortification may hold good in both'caſes, 
yet they ate very different: in one, we work 
at leifare; and with all things neceffary; in 
the e the time and means are limited. 
There is a neceſſity, therefore of drawing 
from the fituation ſuch aſſiſtance as" 
bridge the work; it is, as I have 'theyn; of 
various kinds; the difpoſition and conſtruc- 
tion of the buildings, ſometimes firniſhes 
the ſame advantage às à good fituation. 
When I arrived at Donaſtauſ, in Septem- 
ber, 1742, J found fome officers of the two 
battalions quartered there, employed in in- 
trenching that town. The caſtle, from which 
no other aſſiſtance could be expected, for 
want of loop-holes and ſcaffolding, covered 
part of it by its height: a hill of great ex- 
tent, ineloſed by a wall, and the conti uous 
houſes, grehtly ſhortened the Work. I was 
otherwife employed, and had only one engi- 
neer with me: I adviſed them, and they ſuc- 
ceeded ſo well, that in a * days, having 


received 
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received” advice that the enemy ſeemed diſ- 
to attack them, they found themſelves 
in a good peſture of defenceſe .. 
When the houſes, though ſeparated from 
one another in many places, do not form a 
very long figure, and as in large towns, are 
built and covered ſo as not to' fear fire, they 
may be uſeful, 'by making Tobp-holes in 
them, and in the intervals throwing up 
ſome intrenchments that may flank each o- 
ther, or be flanked by thoſe buildings which 
project pretty far; it was thus I propoſed 
for one part of the ſuburbs of Declendor f. 
But if che houſes are of wood, as in Ba- 
varia and Bobemin, or of earth and thatched 
as in Nlauders, they are only fit for habita- 
tions, and are otherwiſe more dangerous than 
us vino Dube. d 2401 1841 e | 
IV. The greatneſs of the circuit, adds to 
this inconveniency, and in regard to circum- 
ſtances, ſometimes forms an inſurmountable 
one. I found myſelf in this caſe at Piſſing, 
a town ſituated on this fide the %, half a 
league from Landau. Its pofition made it 
propoſed to quarter ſome troops, there, and 
was refolved upon, as foon as it was known 
that-the Auſlrians had taken poſſeſſion of it. 
J was ſent from the army the 14th of No- 
vember, that is, two days after the ſurrender, 
and having 'received orders to intrench the 


town, I carefully examined it, and quickly 


diſcovered moſt of the defects IT have mention- 


Plate XI. ed; it is hot commanded” on any fide, its en- 


virons 
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virons are alſo croſs cut with, ditches and 
drains, and almoſt throughout marſhy: but 
the winter approached, and is very long and 
ſevere in Bavaria; therefore theſe: advan- 
tages of nature, that ceaſed on the firſt fruſts 
could not be, relied on: beſides, of 70 houſes 
which were in Piſſting, J only were of ma- 
ſonrx, and the reſt of wood. . 
We were conſequently. under a neceſſity 
of intrenching it entirely, or at leaſt to for- 
tify its 3 by ſuch, works as we ſhall. treat 
of, which was not even practicablee. 
houſes being moſtly ſeparated from each other 
by yards and gardens; their circumference, 
tho they formed four different ſtreets; icould 
not be reduced to leſs. than $50 fathoms. 
I perceived that this place would only quar- 
ter one battalion, which was neithen ſuffici- 
ent to fortify or defend it. 59576 15 non 
This reaſon alone was unanſwerable; but 
I ſhould likewiſe have had great difficulty to 
get as many paliſades as neceſſary; the Rindal, 
a little wogd,, one league off, towards Strau- 
ling, being entirely, cut down, we ſhould 
have been obliged to fetch them farther off, 
and the 1 horſes and oxen, which the Au- 
firians had left, were not ſufficient, eſpecially 
with bad carriages. and, worſe roads. 
encloſed with a good wall, and it was eaſy: to 
make a communication; with: threg houſes of 
tone, and two of wood, which ery = 
: ; — 
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the enemy not being able to get thro' thoſe 
of wood ſoon enough, if they did ſet fire to 
them, not to leave us ſufficient time to ſup- 
port, or at leaſt to barricade the opening they 
ſhould make; and as this particular poſt, 
good only for a laſt reſort, decided nothing 
in our fayour, as we could not make uſe of 
it without abandoning the town, the fick, 


the ſtores, and the baggage, I did not heſi- 


tate to conclude, that Pilling was incapable 


of being entirely fortified. © BY 

V. There are circuniſtances, which oblige 
to ſacrifice the intereſts of private people 
for the publick good: there are even cruel 
wars, where the neceſſity of the repriſal 
forces in ſome meaſure the devaſtation which 


it authoriſes; very terrible circumſtances, 


and which an engineer ſhould never practiſe 
without particular orders, and which he 
ſhould very ſeldom demand. © , 

It is plain, I would ſpeak of thoſe occa- 
ſions * the uſeleſs parts are deſtroyed, 
to preſerve with much leſs work thoſe that 
are uſeful. Had we been in this caſe at 
Pilſting, and that part of the town moſt 


compact together had been ſufficient for our 
- purpoſe, all would have been eaſy, at leaſt 


very poſſible. | | | 
By levelling the houſes, which extended 


along the roads of Straubing and Deckendorf, 
the circuit would be ſhortened more than 
200 fathoms, that is, about a fourth, and 


very little quarters would haye been loſt. 
| That 


ENGINEER. 
That was a great deal, yet incloſing the 
remainder, ſeemed too conſiderable a work 
for one battalion, weak as they always are 
at the end of a campaign, and puſhed per- 
haps, by the unexpected march of the neigh- 
bouring troops, to haſten the intrenchment: 
I believe that on theſe occaſions we may have 
recourſe to the expedient I ſhall here pro- 


poſe. A 


Having determined the figure of the in- 


cloſure in the moſt convenient manner, raiſe 
at the angles redouts in the form of Baſtions, 
whoſe fire croſſing in the intervals, recipro- 


caly graze the faces of theſe little works. 


he Plan will explain my __ five Plate X 


ſides of the exterior polygon are of 100 fa- 
thoms each : they may be of 120, or even 


130. The perpendicular is one twelfth of 


the fide; the faces are 12 fathoms, and the 


flanks perpendicular to the lines of defence. - 


The fixth front is near 150 fathoms, but 
it is' better defended, as the faces are grazed 
by the wall of the Church-yard, and the two 
parts of this wall, the moſt projected, are 
alſo grazed by the flanks of the adjacent Baſ- 


tions. | | 


This figure is no more than a Polygon for- 


tified after the common method, excepting, 
that there are no curtains. The Redans 
would have been of more extent than theſe 
redouts, which are ſubſtituted in their room; 
therefore ſave all the curtains, that is to 
lay, more than 420 fathoms of work ; for 
F reckon- 
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reckoning 50 fathoms for each redout, the 
20 fathoms, which were to have been made, 
are reduced to 300. 0 
As to the defence, 50 men in each re- 
dout, as many in the church- yard, and the 
reſt of the battalion drawn up with the gre- 
nadiers, in the propereſt place to ſupport 
where neceſſary, are ſufficient. F 
I don't know that this ſcheme was ever 
executed, or even propoſed : yet it is fo 
plain, that I cannot think it new ; whether 
it is, or is not, it may be uſeful in certain 
Caſes. 
Having given an account of its advantages, 
it is but right to expoſe its defects: in a 
quarter not incloſed, ſuch as this, the ſol- 
diers may ſtraggle in the night, the peaſants I , 
may have dangerous communications, and a }f { 
reſolute body may puth thro' the intervals. 4 
It is the commandant, or the engineeer, q 
charged with the project, that ſhould exa- d 
mine if he can do better, in regard to time, I (4 
and the number of Workmen : in this man- N co 
ner a poſt is quickly put into a ſtate of de- ¶ di 
fence, which, according to the common me- I ;, 
thod, cannot be done but with a vaſt body of 
men: this advantage is a real one; beſides, 
if we have time, or ſhould haſten a little 


» —— — W Ern AC 


more, nothing prevents our perfecting the 
encloſure with a parapet of earth, or by W:;; 
trees, or any other kind of barricades. fen 

VI. Whatever number or variety of expe-W, 


dients experience and imagination may 2 
| geſt, 
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geſt, yet places areſometimes found in a plain, 
as at the foot of mountains, which we can 
turn to no advantage. 7 
The greateſt part of villages are thus fi- 
tuated ; the houſes commonly extend along 
one or two roads that run through them, 
the reſt is only courts, orchards, and gar- 


dens, encloſed with very bad hedges, narrow 


ditches, walls of mud, dry ſtone, or wood, 
which renders the circuit exceeding great, in 
proportion to the number of houſes: ſuch is 
2 WW Schleztel on this fide the Loutre, only com- 


poſed of two rows of houſes in right lines, 


, and ſeparated from each other; and is at 
a leaſt as long as Straſburg, including the citadel. 
|- When houſes are built, or covered with 


ts © combuſtible matters, it is, as I have already 
a fad, another inconveniency : I found them 


all united at Biſcboſſinais, a village, three 
er, W quarters of a league this fide O caſtle; and 
a- deſigned alſo for a magazine of forage. The 
church- yard, the ordin efart in like caſes, 


n- could not defend the bars, becauſe of its 
de- diſtance ; beſiq gs being narrow, and ſur- 
ne- rounded No where with houſes of 
7 of ¶ wood, which ednmanded it, I ſaw that the 
des, enemy had it in his choice, either to fire on, 
wy or burn thoſe that defended it. 

the 


I examined the village, according to my 
by Horders; but I propoſed nothing for its de- 

ence, becauſe it appeared impoſſible to me 
pe- o do any thing: fo that the lieutenant which 
1 Was 
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was left there with zo men, owed his ſafety, 


and that of his men to his own ſkill. 
During the attac of the caſtle, ſome men 
having appeared to reconnoitre it, he took 
the only advantage to be taken, which was 
to retire into the church, barricaded its ave- 
nues, and made loop-holes with ſcaffolding, 
the uſe.of which I had ſhewn him : chance 
favoured his precautions, and ſaved the ma- 
gazine; twenty volunteers who were eſcort- 
ing a ſmall convoy of bread, going to M. de 


Graſſin on the frontiers of Bohemia, finding 


the roads ſtopped up, joined themſelves to 
him; they had two drummers with them, 
which the officer made good ule of; for at 
the uſual hour of beating the retreat, he or- 
dered them to beat that of the infantry and 


dragoons at the ſame time, and it was this 


ſtratagem, perhaps, that made them poſt- 
pone attacking this, till after the taking of 
the principal poſt, which as I have ſhewn, 
could not be forced. 


VII. Thus the greateſt difficulties to be 
ſurmounted in fortifying ſmall towns and 


villages, are the diſadvantages of a command- 


ed fituation, of an incloſure of great ex- 
tent, and the dangerous conſtruction of the 
houſes, which will not permit to uſe them 
in the defence. 9539 | 
We have hitherto ſuppoſed the moſt or- 
dinary caſes, that is, a detached poſt or quar- 
ters to be ſecured; but there are others, 


- where different circumſtances oblige us to 
be 
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he regulated by other maxims. : Such for 
example, is the fortification of a village, in- 


tended to be of ſervice in a day of battle: 


whether it be advanced, or in the line itſelf, 
or on one of the wings, it ſignifies little, and 
is often more uſeful than hurtful, that it 
be commanded, provided it be only in the 
bear. 2 

it, not depending on what the place can quar- 
ter, thèe inconveniency of its great extent, 
aud gn of the combuſtible materials em- 


ployed in its conſtruction diſappear; as the 


principal uſe of the houſes is to hide any 
neceflary motions from the enemies ſight, 
all that may be hurtful muſt be incloſed, 
not regarding the number of workmen and 
troops ſuch works require. 

What is moſt eſſential, and particularly 
to be regarded, in this caſe, is in my opi- 
nion, to have as large flanks as poſſible, 
becauſe there is not the ſtratagems or feint 
attacks, but the effort of a column to be 
reſiſted; to lay open the environs, by cut- 
ting down all trees, hedges, &c. within two 
feet of the ground, that the artillery may 
have the greateſt effe& poſſible, which is 
here abſolutely neceſſary; to incumber the 
ground before it, and on its flanks, that the 
enemy may not advance without being broke; 
and to level all in the rear, that the troops 
may return to the poſt with force, and 

| 1 in 


The number of troops to be employed in 
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4 in good order, in caſe neceſſity ſhould re- 
0 quire it. | 

1 When the village terminates the line, the 
| intrenchment mult be lengthened by a re- 
þ turn gibbet-wiſe, and the expoſed fide in- 
bil cumbered, to guard the better againſt being 
A flanked by the enemy. 

F A favourable ſituation, eſpecially, if it juſt 
riſes ſo as to command the parts to be bat- 
4 tered, is always a great advantage: many 
circumſtances, which in other caſes are con- 
ſiderable obſtacles, are not here to be regard- 
a ed, and vaniſh by the means we have of ſup- 
1 plying their defects. | | 

This article is more eſſential to an engi- 
F neer than is commonly imagined : few bat- 
tles have been fought without ſuch poſts, 
N and that of Fontenoy is an example of what 
| importance they may be. 

III. When the town or village is ad- 
vanced before the army, and at ſome diſtance 
q from a river, and conſequently from a bridge, 
Fl the town muſt not only be fortified, but the 
f paſſage to the bridge muſt likewiſe be well 
| ſecured, that fo eſſential a communication, 
1 as well for ſuccours as a retreat, may not 
1 be cut off. 

; I was twice intruſted with this charge in | 
Bavaria; M. de Balincour, poſſeſſing the ri- | 
ſings which commanded the openings of Din- 
2 beyond the Jer, the enemy being 
maſters of Landau only ſix days, abandoned 

it; 
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it ; I received orders to put that place into a 
ſtate of defence as ſoon as poſſible. 

It is fituated on the brow of a little hill, 
of which it occupies the whole breadth up 
to the top: two gates, one below, another 
above, divide the ſurrounding wall, almoſt 
into two equal parts: on the right of the en- 
trance of that fide, next the river, the wall 
is low, and no more than two feet broad, it 
almoſt every where joins the houſes ; but it 
is not commanded, and the ground on which 
it is built is ſo ſteep, as to be impracticable 
to paſs it. I obſerved that the floors of the 
houſes might ſerve for banquets to the loop- 
holes, and that it was eaſy to build wooden 
ones in the courts, yards, and ſuch like places 
I found round the wall. | 

On the left, the wall appeared in better 
condition, except in one part, where it was 
propped up, and conſequently muſt be in- 
trenched ; it was between 4 and 5 feet thick; 
alittle roof, which covered the wall in places 
where the houſes did not touch, was a pro- 
tection from the rifing grounds, and there 
needed only ſome flight repairs, and to break 
through ſome houſes, to have a communica- 


tion from one gate to another : this fide has 


a broad and deep ditch with a ſteep ſlope. 


There were breaſt- works and folding-gates, 
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with their barriers at the two gates. The 


incloſure, ſpeaking in general, Rad | neither 
towers, nor flanks ; but I found they might 


ſoon be made, and at little expence, by*a 
F'4 method 
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method I ſhall ſpeak of in treating of the 
conſtruction ; ſo that by this aſſiſtance, ab- 
ſolutely neceſſary againſt ſcaling and ſapping, 
I flattered myſelf, I thould in a few days put 
the body of the place into ſuch a ſtate of de- 
fence as not to be forced without cannon... 
The ſuburb is almoſt of as great extent as 
the town ; I could not avoid preſerving them, 
as well for the neceſſity of quarters at that 
ſeaſon of the year, as to incloſe the ſpot 
where a bridge was to be built, in the room 
of that burnt by the enemy. This ſuburb was 
commanded by a conſiderable riſing very near, 
reſembling a truncated. cone, on the top of 
which was a large chapel. I propoſed to 
poſſeſs theſe eminences by redouts, which 
ſhould communicate with the ditch of the 
place, and to raiſe ſome others at proper diſ- 
tances, in the flats of the Jer, to be joined 
together by a little parapet, ſurrounded by a 
wet ditch, Theſe precautions were ſufficient 
on this fide ; on the other, a fimple intrench- 
ment, well palliſaded, would incloſe the ſhort 
ſpace between theſteephill and the river. This 
is ſufficient to ſhow what may be done on like 
occaſions; it would have been the work of a very 
tew days, but I had not time even to begin it. 
IX. While the greateſt part of our troops 
were forming on the other ſide the Jer, M. 


Saxe driving all before him that attempted 
by favour of the defiles, to oppoſe him in 
his march, advanced on the other fide the 
Danube; it was reſolved to return to Decken- 


dorf. 
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dorf. M. le Comte d Aumel, commanding. in 
chief the engineers, ordered me, when I leaſt 


expected it, to join him; which I did the 


ſame day, returning by Straubing to Ober- 
Alteich, the general rendezvous, and from 
thence to Pagen, our particular quarter. 
Our little army, which we then called the 
reſerve, chearfully embarked the ad of De- 
cember, on the Danube; (except the hc 
who took the common = 8 though 


ten cloſely purſued by the backs, who dre 


up in order within piſtol- ſhot of the tiver- 
ſide, arrived at Decłtendor /, a little below the 


ruins of the bridge we had burnt three e 


before, when we marched for Bohemia. 


The enemy ſurprized, at our ſudden ar- 


rival, and by that rout, abandoned the place 
after ſome diſcharges of cannon; ſo that in- 
ſtead of being employed in ſecond, at the 
fiege, according to my firſt deſtination, I was 
to put this place into che beſt tate WM; me 
5 8 

This would hive 175 an eaſy ination; was 
it not for the heights, which rather plunged 
into it, than commanded it: it was ſufficient 
to repair the. banquets of the body of the 


place, to renew the platforms in the towers; 


and in caſe of an attac, when the ſpot was 
once determined on, to raiſe on the right and 
left, from the principal wall, to that of the 
Fauſsbray intrenchments, with palliſades join- 


A oroſ⸗ 8 
| fire, 


ed, and with loop-holes, and ready pres, | 
"_— would flank the an — 
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fire, who ſhould endeavour to force a breach, 
and which we in the mean time would have 


intrenched and barricaded within. 


As to the principal ſuburb, the proximity 
of the paung, and of the hill, otherwiſe ſo 
diſadvantageous, the ſituation of the church- 
yard, the great extent of the court of the 
parfon's houſe, and the incloſure of the ca- 
pucins, were very favourable circumſtances. 


Plate XII. T'was charged with the town and the plain, 


that is to ſay, to 8 the body of the place, 
to intrench the ſuburb, and to preſerve a 


communication with the Danube. The plan 


will fave me a tedious detail; I ſhall there- 
fore confine myſelf to ſome notes on it, where 
it requixes an-explanation.-:, ee 
The intrenchment A at the head of the 
ſuburb was begun ; it was covered by a re- 
dout, which could not be taken without be- 
ing maſters of two others, and it preſented 
a much greater fire on the defile than could 
be oppoſed to it; though good againſt a ſur- 
prize, it would be difficult to be maintained 
in a general attac, becauſe of the heights. 
The church-yard B is a terraſs, raiſed 18 
feet, and lined with a parapet of good ma- 
ſonry, with large loop-holes : the church, 
and two rows of large palliſades, would have 
covered the party poffeſſec of it, from the 
fire of the hill, though almoſt perpendicular: 


the little intrenchment C which flanks it, 


covered an old bridge, and incloſed a con- 
ſiderable number of houſes. e os 
i e 
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ENGINEER, 

The. intrenchment D (propoſed to ſupply 
this, in caſe the incloſure was found too ex- 
tenſive, or the troops too much diſperſed in 
the different poſts) and that of F are deſign- 
ed to cover a communication, open from the 
place to the fangs as well by the gate of 
Nider- Alteich, as by the poſtern E, which I 
deſigned to make, when repairing part of the 


wall that was fallen down: dams were alſo - 


to be made, to fill the river to the ſummit 
of its banks, that it might not he forded. 

The direction of the works, which extend 
from the paung to the Danube, ſhew that it 
is a crown-work, without curtains, where 
the left redan of the head of the bridge, 
forms a demi-baſtion. 

The front was to have been defended by 
batteries placed on the other fide of the Da- 
nube : the fire of the baſtion on the right, 
covers the gate of Straubing, and the little 
work at the ovens ſerved to keep the Saigues 
in awe, which might endeavour to get up 
again. a 5 1 
Suppoſing Deckendorf in a plain, it could 
not have been put into a ſtate of defence, 
and the communications preſerved, with fewer 
works ; but Deckendorf and that part of the 
ſhore were commanded ; theſe heights ought 
of neceſſity to be occupied, and ſo as not to 
be diſlodged ; but this was not only very 
difficult, but almoſt impoſſible in regard to 
circumſtances; yet we endeavoured it, be- 


cauſe 'it was an indiſpenſable point. 


M. le 


A 4 
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. le Compte d Aumale, himſelf, traced the 
three redouts marked in the plan; they could 
not be better diſpoſed; but theſe poſts ne- 
ceſſarily required a number of troops to poſ- 
ſeſs and ſupport them, therefore he depend- 
ed only on the ſtate regiments are in, at thge 
end of a long and laborious campaign, and 
our cantonment was ſufficient to furniſh the 
whole; but though the common time of ſick- 
neſs was paſſed, thoſe that remained in health, 
ſix Weeks afterwards, that is, at the end of 
January, were hardly ſufficient to guard the 
colours, much leſs to maintain themſelves in 
a poſt ſo diſadvantageouſly ſituated ; on which 
account, and the hardneſs of the earth, cauſed 
by an exceſſive froſt, we had only traced one 

art of the works, 'and even that, far from 
being perfected, was no more than begun. 
Me ſhall conclude this chapter, by obſer- 
ving, that the preceding examples, not only 
ſhew the manner of making uſe of old in- 
cloſures, to retrench ſuburbs, making bridge 
heads, and to ſecure communications; but 
likewiſe that an engineer, how diſagreeable 
it may be to be imployed in ſituations where 
art cannot rectify nature, ſhould endeavour, 
without being diſcouraged, to leſſen the evil 
which he cannot intirely remove. 


* 


9 +3 * 


| OBs&BRVATIONS on the fourth Chapter. 


The author treats here the manner of in- 
trenching poſts of a great extent, either to 
| | contain 
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contain à conſiderable part of an army, during 
the ſummer” ſeaſon, or for winter quarters; 
or ſometimes to ſecure à large magazine of 
forage, or the heavy baggage of an army. 
A poſt; ſurrounded partly by a river, and 
partly by 'impaſſable marſhes, may be eafily 
intrenched, and defendedwith a ſmall num- 
ber of men, during the ſummer ſeaſon,” but 
cannot be maintained' in winter ; - becauſe, 
the froft—would render the paſſage ober the 
river or marſhes as eaſy as dry ground: it re- 
quires therefore, different conditions to for- 
tify a ous in ſummer, oy thoſe of one in 
MET: | JILL ve Bi 
The el bee e e of a general 
gk to be, that of ſecuring his magazines 
of forage and proviſions, in ſuch a manner, 
that the enemy may not be able to deſtroy 
them, either by ſurprize or by open force: 
they ought to be as near the army as can 
conveniently be done, that the CONTI ma 
not require too great a party of men; which 
would fatigue the troops too much; all wood 
and defiles between the magazines and the 
army are to be carefully avoided: and in 
caſe the army is obliged to move farther off, 
either to retreat before a ſuperior enemy, or 
'to purſue ; ; the magazines muſt move alſo, 
or new ones are to be formed: I am per- 
ſuaded, whoever confiders attentively, the 
importance of theſe precepts, will agree, that 
this part of generalſhip is one of the moſt eſ- 
ſential, in the e on a ſucceſsful cam- 


paign : 
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aign : many examples might be given, that 
— happened in this preſent war, where 


theſe precepts were not ſo well regarded in 


all appearance as they ſhould have been, both 


by us and our enemies: but as our deſign is 
only to inform the reader of what ſhould be 

done, and not what has been done, we- ſhall 

proceed no farther. _ Gwe” 


th FRY _ 


— = 4 hs. oP * — 


Fr... 


I. Intrenched. camps; their uſe. II. Their, po- 
fition : III. Encampment of troops. IV. In- 


trencbed _— Ruſſenheim; firſt ſcheme. 


V. Second ſcheme, with reflettions. VI. En- 
 quiry into the interior of the firſt. VII. Third 

- Jcheme, VIII. Defets of the firſt and third. 
IX. Intrenched camp of Spire. f 


I. XXY HEN there are reaſons for keeping 


a large body of troops together, their 
camp is intrenched for a greater ſecurity. 
The Greeks, the Romans, and moſt other na- 


tions, ſeldom made an ſtay in a place, without 
fortifying themſelves in it. The army being 


aſſembled, forms by its poſition a ſquare, or 
ſome other rectangular figure of ſmall cir- 
cumference, in regard to the number ; this 
cuſtom ſeems to have been practiſed, till 
the laſt century ; but that of encamping in 
one or two lines being fince introduced, can- 
not be intrenched otherwiſe than by Do. 
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but it is neither of theſe lines, or of theſe 
tranſitory camps, that we ſhall treat of here. 

"Theſe camps are of a more modern inven- 
tion; I do not know even, if we _ 
obliged to Vauban for them. They we 
e in his time at Namur, Ath, Fn. 
Bourg, and Dunkirk:; and this general, ſo 
good a judge of this matter, ' ventures to ſ; 
in. one of his beſt works (a), that he wiſhed 
they were miade beforehand at all the fron- 
tier places. 

The principal objects he propoſes by this, 
is to put it out of the enemy's power to be- 
fiege the place, or at leaſt to expoſe them to 
the danger of not ſucceeding. Fi | 

If the uſe of theſe camps Was e to 
that alone, it is only in a treatiſe of defence 
of places, where it ſhould be mentioned, and 
there could be but little more added on that 
ſubject, than what that celebrated engineer 
has given us; but however eſſential they may 
be in that caſe, they are not leſs uſeful in o- 
thers, which fall under that kind of war 
which is here mentioned. 

Lauterbourg, for example, with raja to 
its fortification, and above all to its poſition 


with the lines of the Loutre, ought rather to 


be confidered as a poſt, than as an ordinary 
place, and with the aſſiſtance of intrench- 
ments, it becomes in ſome manner unat- 
e 


— 


— 


— Traite de la Defence ts i 1 'G 
A town 


b of * 4 
* 
: 
* 
} 
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2 
b . 


hen their 


the rivers which rum through 


2 A 
12K — 9555 ſurrounded with a 


duorall, wida g old oh is in itſelf in- 
capable of. g fiege; but intrench- 


mentsbeing added, are ſufficient to deter an 
sehemy from. rh renn 
The advantages of theſe camps extend Net 
her: am army never expoſes its' flanks to 
conſiderable bodyvof trobps without dan- 
get, when this - body by-3ts extent cannot 
Saſily be kept in awer sven fim 1 
ments da not make excurſſons wi 
Paſlager and above al "Aſo re 
treat, is made ſo- dangerous. en 
Lauterbuurg and Spire ean by: this welt, 
if neceſſary, — — . on this fide 
them. 
— — V nubarrebietves, that intrench- 


—— Tv td place magazines, 
ſtotes and baggage, and to fecure 


ther adjacent country! , with their farni- 
lies j cheir — tor . 
I No intrenched camp has hithefto bern 
made but-under-ſome place, good or — 
which ſerves it for a retfeat, or ſupport, as 
ntceſſity requires, andlikewiſe has all neceſ- 
ſary ſuecòurs at hand a very a gromn "ls 
cumſtance. a 2s * ry 20 5 

At. is ſeldom that the tie ground eee to a 
place does otbdurnidralsgg favourable ſitu- 
ation: the antient antrenched camp of Dun- 
Kin, ſituated dn a plain, was cbt on one 
Ade: by the canal of Baurbourg, on the other 
by the Canal of Moure, and the front de- 

— #7 MRNGER 

It's JS 
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ſended b Fort Louis. That of Lauferbowrg 
r — _—_—— 
riſing ground, at the foot of which the Lan- 


tre dividing into two, runs 3 4 
| flat and marſhy meadow. ' 
| - Such convenient are not found e 


where, but it is the engineer's buſineſs to 
ſeek for them, and to ſeize on all advantages. 
It muſt be obſerved, that theſe intrenchments 
being much leſs extended, and conſtructed 
| more at leiſure than lines, they are made 
much ſtronger ; they are turfed, pallifaded, 
and more time and care is ſpent in fortifying 
them; by this means indeed there is there- 
fore ſcarce any but what may be pat 
into a good ſtate of defence: thoſe that are 
ſo .commanded, that a motion cannot be 
made without being perceived, and where the 


cient cover, muſt N be excepted, 
and where 


4 Low, a . 

chere ma a. Dry of. er, ought 
ally to * — r a 

eau 

. III. When ts ground permits, the Fi- 


gure of the camp ond —_— be triangu» 
lar, nor 8 ſuch, as omg 1ts ſuperſi 
cies ma ar in pro 
tion to — e all 4 
lar figures, the contaius more ground 
in 8 rtion to its boundary than any other, 
oſe which e to it aur 
— 2 others. Kh 


parapets on that account do not afford faffi- 


- 
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unber of troops deſtined” to occupy the 
15 ca cannof be ay6ided, the num< 
by what the Place can eons 


1424 . 


bo 
85 15 cithe Caſe, it is 1 wo to ape wha 

| e encam ment 
d motions, and this cannot be known 
dunthout entering into fone detail; as” wel 


men in the. companies and troops tied com- 


= the battalions and Tquadrons, as the Va 
ns common in this caſe. 
|. The front of the cim cap, muſt be p parallel 
to. the intrenchment, an ble. 25 fa- 
thoms diſtant from it at lift o t the Troops 
may be —_— 2 81 order of battle, and 
perform r neceſſary evolutions. 

A foot ſoldier's wn | is 6 feet ſquare, ex- 
LE: of the boot; 7 ſoldiers, or 5 ſoldiers 
- apd one ſerjeant, are allowed to a tent: the 
firſt and laſt face the front and rear of the 

- camp, the reſt are parallel to the front. 

A company ſtrong or weak always encamps 

in file, and conſe quently has but one tent in 
front. The Hes? of. Companies are backed 
two by two, leaving an interval of a little 

treet for the boots. DEL 

„ . Bombelle gives. 5 P pages or 3 fathoms 


in front for the 2 files of Tents. M. Ha- 


»Ficoart allows only 


being thus only 3 Feet. 


Between 


F paces, which is as Hit- } 
ae as poſſible, the 5 Le ſtreet for the boots | 


PPP 
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. Between every 2 companies there is a great 
ſtreet of 16 — cdl ding to of of het 
officers, and only 6 rag to th 

a like ſtreet ſeparates the bro Fre Go i 
battalion, whoſe Units are not backed 85 1 
others. _ 

The front at a - battalion 4 is thus ei 
go Heu or 45, fathoms ; becauſe . 
talions conſiſt of g companies, inſtead of 55, 
when NM. my A ee which thews'th 
in encamping regard muſt de had to the 
ground that the 15255 take up When drawn 
up in order of battle. IN 5104 
As to the depth, Bombelle ae 32 YG 
for 17 tents, and Haricourt 17 for 6, which 
is much the fame, ſince there is always 4 
_=_ between each, without r 8 

t of the firſt and laſt. * 

From the laſt tent of the ſoldiers 
are placed as follows; to the kitchens f 
lowed 10 paces; to the drummiers ad l. 
tlers 20; to the ſubalterns 35 to . 
tains 45 and to the fleld ELA 80. 

A French battalion therefore on its 
eſtabliſhment takes up for its camp 45 fa- 
thoms in front, and 48. Dar 5 an 
depth; reckoning Kaan the head chg er tents 
it is clear that nothing can be Sedactel Tem 
the firſt of theſe dimenſions ; but in [the caſe 
we are ſpeaking, of, the three gell officers 
are commonly in lodgings,” and the other di- 
ſtances may be dimip ar 1 do not fre the 


4 a 1 =. 9 28 


FIELD f 


leaſt inconyeniency to > reduce the depth 6 to 
30 fathofn 1 88 05 
The interbl of one” Bittalion from: ano- 
ther is c comtrionly 10 fathoms, and there can- 
not well be leſs. The ſecond line is com- 
116 100 or 200 fathoms from the firſt, 
" unleſs in certain cafes, ſuch as an intrenched 
if camp, where 40 or 50 fathoms are ſufficient. 
15 cavalry are commonty p laced in the 
Gon line; 7 each troop, like f infantry, 
Has Vit öne file of tents, and like them, two 
troops are back d to each other. Seven paces 
are allowed for two of theſe back'd files, in- 
cluding the little ſtreet; three paces from 
N the front of the tents to tlie piquets for the 
if horſes, which face the tents, and 12 or 15 
ces from one range of piquets to another, 
py that the horſes may have a firect ſuffiei⸗ 


i ently wide between: 

1 bo camp of 4 Fu atbp of 4 troops takes 
il | 50 or 5 paces in front, and its de 

it Gee ele according wo e number of men, 


WM allowing 7 men to a rell and 7 paces Tem 
i the pole of one tent to the next, including 
| the | quatter maſters ; ſo that every horſe may 
fl ESE. kg feet in breath“ . 
A Nat Aten paces from tlie piquets are the 
| kitchens and Ons ges; t 2 15 Sutlers; at 
| {5.0 ſy biarn, at 65 Ae captains, and 
30 paces Rirher . es 82 
There is no interval between the ſgusdrons | 
i 1 "the fame regiment.” M. Haricourt allows I - 
& paces | from, one regiment to the next, 30 
i ad | between © 
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17 
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between the brigades, and 40 between the 
— cavalry and infantry. 1 foe 


I do not mention the bells of arms, nor 
| ſtandards, tho' it is from thence i WS. com- 


uarter guards and necefſa houſes, cau 
ky detail ; is not effentia] 6 ch the 1 7 ff 
0 hand. However, it is Tight” to nk 115 
> theſe things with the dee 
8 or nt take Tha ars directly from 7 the ger 
N ner | W. 

IV. I faid wa never had an F Sachen 
camp but near ſome town or fortreſs; I would 
indeed have excepted the ene caſg. 345 
The 11th of Ms 1734, IL was: ent rom 
the army at Bruchſal, to Ruſſnheim, 2 village 
one league above Philipſbourg g. I there. found 
the brigades of Gondrin and. Britany, each of 
4 battalions, and the regiment of dra a0nSs 
of Languedoc, under the command of M. fe | 
Balincour. This place, being intended to be 
made a poſt, could not contain fo. ok 


troops; it was therefore neceflary to forti 
the camp, which as extremely eaſy, as the | 
ſituation was very favourable. 
The plan ſufficientlyſhews, this: theg ENT ON II. 
to be occupied was higher on 95 anks; and | 
rear than its enyirons. The right Was co- 
vered by a 5 and boun! ded, a8 well 
as the village b 4 6 ele river with 
ſteep; banks, w whore dnoth et arm ang tg ri. 
Ke fall into it. T-obferyed grooves, and 
a free-ſtone flooring at the bridge, Wick 
G 3 made 


2 


| $5 51183la dzivr 22 F Fir 
made 8 Iv — 9g 73 . Some 
| banks could. her fore eaſt] e the Was 
i tert and rails it. 8 "De 1g ect from the foot 
of che villages. 40 the place t. e nem- 
ſelves into the river; the meadows gear the 
Aver were lo 95 Pays On the 1 8 


mene e ed 25 A ring ground ſe⸗ 
7 


. parated it MB th, e Rhine, . har 
ing eng . higher 2 berg 
ste dd. eld „ TA hy þrtars at and 


_ ſerved. as a citad =. 

n Having, by this only, the front to — U 
and no Want of workmen. Lw. was reſolved to 
ſpare no pains, In the evening 1 ſtopped 
ther water to make the inundation; and af- 

der Making my report to M. de ' Balincuur, 
Whoſe thoughts agreeing pretty we With 

T: ende, he ardered Ine, 0 trace out new 

—_ 4 next Yo in ak re ſpect, 25 in 
gre, The fo reikication f is 5 ſimple and plain; 

j 368-2 four of. horp-wor of 180 fathoms 

| 1: front, - covered. by a ravelin; ihe erpen- 

: 5 dliculer is 20 fathoms, and the faces 1 5 1 
Lorthe right branch runs parallel to a hedge | 
1»: Which covers it; but, the left, being of 
much greater. FRE 8 flanked by returns at 
Eight ot opt 11 b che th cl hapel. 5 

| This line — uy be very thick, as the 

ire only are expaſed to cannon, "hecauſc ; 


th ere is NO obabilit hat the enem will, 
50 ongage in his 5015005 place, are! they : 


are flanked belides by a — fire. 


IC" - 


. A — — =, 
2 © "Xx ol — 


, 


E l 1 N- EE N. 8 

An engi always Works TH leaſure 
when het is hdl 125 nded” by nk & vant 

was ſoon depri ved of this me 42 

ſcarce 1 8 out 1 Kane wheh n Pon. 


tel. who ac ved.” He in 
90 f approved 95 5 my 21 Ede, „He Would 
9992 ave the hea #265 bridge Tevtire® by 
e and to . fa e x ry rg 

the two ” hate 'ba rel 

hats be had t thi woody defines 
= Phe Nee w 
e Philip us owever he LR. 

| rj ne che Work, and t66k me 
| the next 1 5 9 vf hie lines rr che Liutpe, 
Where I was in chief. >. een Da" et 
V. I do not Kno w how this oft Was für- 
tified, | as I did Goo" ſee it afterwards ;: Put 

being confined to 92 figure, it was very dif- 

ficult in cler re 1 to conform that 


was ordered. $2 3X20 8 mas? 
A We ſhall find in the enſuing chapteg chat 
4 redans in themſelves have fo 15 flefttial de- 
# fects, by the obliquity their defences. 


Theſe defects, 155 TRA 75 1 3 
from uſing them to cover and 
Se Ae . 
of ein angles 1 5 fo ſaliants, Leen hey 
: are right or "acute „ as the Treonyerlieacy 
: incteales 3 in proportion, to theft aeutefleſs, I 
ne 40 not know that the means of uf fig Rem 
i there has been fäundz. 
1 Knete uſe. fmalf Bilton; ſand in 
: the caſe we Gs eaking of, It being im- 
2 O08. 4 a "2 poffible 
| 141 18 | 10278 Yd 55 34 banc 318 
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poſſible to make demi-redans, we ſubſtitute 
een eee 
From the point of one redan to the next 
is 120 fathoms, and the front was only 1 50. 
It was therefore necefliry, in conformity to 
cuſtom, to return nearly to my ſcheme, ' 
A redan may be placed inſtead of the ra- 
velin, tracing the ditch parallel to the faces, 
to diminifh, the length of the faces of the 


| half-baſtions, which, on account of the great 


extent of the front, I, had left larger, to 
draw the fires nearer, and to change the di- 
rection of the flanks; but with all theſe al- 
terations they are nevertheleſs demi- baſtlons. 

J here ſuppoſe that 10 fathoms, reduced 


to eight or nine by the thickneſs of the pa- 
rapet, are not ſufficient to flank a redan; for 
the principal difficulty, after all, only con- 
fiſts in the ſmall extent of the front. We 


could not extend it to the Rhine, in a right 


line, without being commanded in the mea- 


dow from the height, but it may be pro- 
longed to the ſide of the height, which re- 
moves all obſtacles. The draught annexed 


ſhews this prolongation. 


The manner is very ſimple, and perhaps 


new, to do without baſtions on the angles, 
let them be ever ſo acute. 


Beſides, if redans are ſufficient to flank 


common intrenchments, I doubt whether 
they are fo PP to be uſed. in an intrenched 
camp, hi 
Very unequal farces, and having in propor- 


is made to be defended with 
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ENNCGCIWLER : - 
tion leſs extent; ought, when poſſible, to be 
fortified with more care. wp 
VI. I hope it will not be thought I want 
to commend my firſt ſcheme ; for though x 
think it better than the ſecond, yet it is far 
from being perfect. _ 1 | 
I here remark the defects of forts; the 
one, which is the ſubject of this article, de- 
pends on the placing of the line; the other, 
more eſſential, which regards the method of 
fortifying it, and ſhall be treated of in ſome 
of the ſubſequent articles, and in chap. VIII. 
I make it aneſtabliſhed rule, that the head 
of the camp ſhould, if poſſible, be at leaſt 
50 fathoms from the interior part of the in- 
trenchment, whereas in the plan it is but 25. 
The camp of the dragoons, reduced to 69 fa- 
thoms in front for three ſquadrons, is a little 
crowded, and beſides, is on the right againſt 
the branch it muſt defend, and its rear to- 
wards the village. 

Laſtly, there being only 120 fathoms from 
the angle of the left demi-baſtion to the Rhine, 
it may be aſked, why the front is not conti- 
nued to the Rhine, ſince that line, about two 
thirds ſhorter than that which runs towards 
the chapel, would incloſe more ground? 

To this I anſwer; my deſign was to have 
brought the fortification more forward, by 
which means the troops there, and in parti- 
cular the dragoons, would have had more 
room, but I was not maſter : it was thought 
neceſſary to have as little parapet to line as 


poſſible, ; 


4 
. = * 4 
— 
— 72 : 1 - 
* 
| 9 
* 
—— 


5 

Wl potable, and that it could not be done, but 
y contracting the can: 1 5 
I doubt whether theſe defects are here of 
any great conſequence, I know that a com- 
mon intrenched camp, or a line, ſhould be 
defended by a large body of troops, drawn 
up in order of battle; and as it is a uſeful 
and durable work, ſhould have room for all 
ſorts of ſtores ; I conteſt none of theſe rea- 
ſons ; but with a little reflection, it will be 
found, that this was not exactly the caſe here. 
For this poſt was properly but an intrenched 
village, which could not ſerve to keep ſtores, 
and there was no reaſon for keeping it long, 
and in effect, was abandoned long before the 

end of the ſiege of Philipſbourg. 
As to the left branch, I might add, that 
J preſerved by that the ſuperiority of the 
ground ; that, had the front been extended 
to the Rhine, I ſhould have run the riſque of 
being plunged from the riſing ground, and 
this part of the intrenchment, though much 
| ſhorter, required much more work than the 
other ; befides the addition of a ravelin, it 
muſt have been conſtructed much ſtronger, 
to be able to reſiſt cannon. But I honeſtly 
declare, that having only reconnoitred the 
ground in general, that ſcheme, as ſimple and 
| natural as it may appear, did not ſtrike, me 

| in the leaſt. 


VIE. Theſe replies, for the moſt part, ap- 
pear rather excuſes than reaſons ; which have 
occaſioned a third plan; whoſe front is? 
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erown- work, traced after the common me- Plate XVI. 
thod, except the flanks, which are perpens 
dicular to the lines of defence. It does not 
reach beyond the high ground, to avoid be- 
ing plunged, but the return of part of its 
branch ſupplies that with little expence, and 
without inconveniency, as it is flanked and 
covered by the reſt. _ 

The front of the camp, as in the others, 
1s only 5 fathoms from the intrenchment, 
becauſe I believe it is ſufficient here ; the ca- 
yalry placed as uſual in the ſecond line, are 
of ms from the infantry, at the neareſt 
place, and have more room on their flanks 
and rear, Bs 
This new deſign, even reckoning the in- 
creaſe of the ravelin, has no more extent than 
the firſt ; it is then preferable, as it incloſes 
more ground. Ten battalions and fix ſqua- 
drons . ws here more room, than troops by 
2 fourth leſs, have in the other. 
As fo conſiderable a body of troops are 
capable of undertaking ſome extraordinary 
enterprizes, and it is always material to 
ſhorten the time they loſe in filing off as much 
as poſſible, I have placed a gate in each cur- 
tain, and one on the left, near the branch, 
which being leſs ſeen by the enemy, may 
alſo be eſteemed an advantage. 

VIII. This plan, only given to ſhew how 
the inconveniencies of the former may be 
avoided, is indeed exempt from them, yet 
all are defective in ſeveral material points. 
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CTT... A» _ ,. 
Me cannot attend too much to the flanks, 
ſince in them conſiſts the Prigcipg) defence ; 
theſe are very large and well directed, but 


What advantage 1s 72 from them ? as 
a 


there is only 5 or 6 fathoms between the 
faces and the counterſcarp for them to play 


upon, the reſt of courſe fires on the ravelin. 


This tavelin, neceſſary to cover the bar- 
rier, is more hurtful than uſeful: it defends 
the acceſs to the faces I allow, and if we ſup- 
poſe a regular attac, it may be of ſervice; 
but as we are here more expoſed to a ſtorm 
than a ſiege, and, as in this caſe, it is ve 

dangerous to ſtand your ground in a detached 
work, the. beſt way will be to retire with 
your troops, the moment of the aſſault, to 
avoid confounding your own troops with the 
enemy, or feeing ee ruſh in through the 
barrier. 5 | 


* % 
, 


The flanks having thus their full liberty, 
the beſiegers will. be | expoſed to a dreadful 
fire, while in the ravelin: but then thoſe op- 
polite the faces will be the leſs. 
Theſe baſtioned fronts have this inconve- 
nience, the ditch is ſo large (in proportion 
to the reſt) between the ravelin and the cur- 
tain, that the excavation becomes tedious, 
and wheel-barrows, or hand- barrows muft 
be ufig to tranſport the earth to the pro- 
per places. To remedy that difficulty, I 
practiſed the following ſcheme, in a parallel 


ENGI N EER. 
IX. In April 1735, lieutenant general 


Quade, ordered me to make a ſcheme for for- | 


tifying Spire, where he commanded; tegel 
ther "wah a retrenched camp. 'T'ſhall- ſped 
here of this laſt only; the ſituation Was ver 
favourable, no better could be withed thah 
that between the Spire back, and the Hew 


back. - © fro om no | 


This poſition, in regard to bade place, was 
as convenient in large, as that of Ruſſenbotm 
in ſmall : I made the front about 5b fa. 
thoms, it commanded, and was more e. 
tenfive, than the ground by: which it can be 
deck g nuch 

It was Wes 9 to occupy "the tower: of 
Spire, way of an advanc guard or. poſt 2 
by which the enemies motion can be e 
vated as far as the wood: but to 12 abn. 


doned in caſe of a Sentciabatie;-s 72 {vn 


A ditch of zo feet wide, and 9g or 10 deep: 
runs cloſe to this tower ; this ĩs a great obſta- 
cle, eſpecially, for the' horſe to'paſs under the 
fire- of cannodg!:!* Phe camp could not be 
made nearer to the town, without loſing ir 
every reſpect the advantage of the ground 
The right branch deſigned to make part 
of the lines, traced on the ſide of the riVer, 
which I had before received orders to recon! 
noitre, was to have been covered by an nuns» 
dation. Two heights run 468d of it; 
I followed the loweſt, not to crowd the fel 
gure, and to be nearer the Watercfide, it. is. 
higher than all before it by ſome feet. to 
2 he 


93 


the hiſtory of the pl 8 


FI. EL BUD 

The left extends along the Neuback, which 
in that place was 1 5 feet deep, and g fathonis 
broad, it can overflow the meadow, adjoining 


this branch, 4 or 5 feet high. 


The Palatines tower is ſo near, that 1 
thought it ſhould be joined to the line, as it 
commands an R proſpect, its com- 
munication flanks all within reach, and co- 
vers one of the dams neceſſary for the i inun- 
dation. 

Laſtly, fo favourable a ſituation, as to the 
plan, would be perrect i in all reſpects, if theſe 
advantages were not in ſome degree coun- 
terbalanced by an mange defect; but as my 
deſign is to quote e A and not give 

nger detail wh. 
be as foreign to my ſubject, as the explana- 
tion of the motives we then had in view. 

I could not ſuppoſe an attac in front only 
as at Rufſenherm, and I had refolved to make 


it with baſtions, but being at leiſure to trace 


my ſcheme on paper, I diſcovered the in- 
conveniency of removing ſo much earth; 
and by making the ditch parallel to the faces; 
there were parts that could not be ſeen or 


defended. 


This circumſtance did not Aenne me; 
I therefore ſloped this troubleſome part of 


the counterſcarp in form of a Glacis, and 


that the fire of the flanks might have the 


more effect, I placed the paſſages of the gate 


at the extremity of the faces of the ravelins. 


The plan will n the reſt : I thus cor- 
reed 
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ENGINE ER. 
rected my baſtioned fronts in ſome meaſure, 
but I am ſenſible that I only remedied. one 
part of their defects. We ſhall treat more 
latisfactorily on this method in chapters 7 
und 11. T4 
#111 Digs ff od room badges 5; 
' OngERvAPIONs on the fifth chapter. 
The anthor obſerves, that the ancients 
formed their camps into ſquares, or nearly 
ſuch; but as the preſent manner is to con- 
trive them ſo as the troops may be placed in 
two. lines, the ſquare form cannot be ob- 
ſerved. I know it is a maxim of the mo- 
derns, to encamp the troops in the ſame or- 
der as they are to fight in, that is, in two 
lines ; the foot in the middle, the horſe at 
the wings, and the body. of reſerve behind. 
As the preſent manner of drawing up an 
army in order of battle may be, and has 
been conteſted by men of great knowledge 
and ability ; the ground bee always per- 
mit to form ſo great a front; nor will 7 xa 
be always found a proper fituation to.incamp 
in this manner. M. 3 manner of draw- 
ing up an army is a ſufficient proof, that the 
modern cuſtom is not ſo advantagious as ma- 
ny may imagine. It is therefore the ſitua- 
tion of the ground that ought ta determine 
the manner in which an army ought. to be 
drawn up, or to incamp; when the ground is 
convenient, they ſhould form a ſquare camp; 
becauſe it requires the leaſt work to intrench 

| 7 ; : me it, 


FELD 7 
it, as we have ſhewn in a former obſerva- 
tion. In doing this I can ſee no inconveni- 
ency to form any line of battle whatſoever : 
for I ſuppoſe, that as ſoon as 4 camp is 
formed, the ground for drawing up the army 
is pitched upon before the camp, and the 
order of the troops to march out determined: 
and in caſe the enemy ſhould attempt to force 
the camp, no better form can be pitched 
upon to defend it than the ſquare one. 

To form a retrenched camp near a town ot 
village, is very advantagious in many reſpects; 
it furniſhes room to place magazines for ſtores, 
forage, baggage, and for the ſick and wounded; 
the 3 and buildings cover the flanks of 
the camp, which therefore may be made more 
compact than could be done other wiſe. Such 
a camp covers alſo towns, when fortifications 
are not ſufficient to refiſt an army. As for 
inſtance, that at Dunkirk, which covers 
that town on the land fide; its fituation be- 
ing ſurrounded by canals and inundations, 
that 15 or 20,000 men in it, could not be 
taken by an army.ever ſo great. . | 

When a camp is fo ſituated, as cannot we 
be approached but in the front, the author 
ſeems to be donbtful, whether that front 
ſhould be fortified by a line with redans or 
with baſtions ; the {it manner has leſs de- 
fence, and requires leſs work ; and on the 
contrary, the baſtions are able to make 2 
better defence, as may be ſeen in Plate 15; 
but it requires much time, and a great * 
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of labour to remove the earth out of that 


part of the ditch before the curtains; and 
tho' the flanks are large and well diſpoſed, 
yet as the ditch before the faces is but nar- 
row, and the ravelin ſo cloſe, they can make 


but a very ſmall defence. I wonder that an 


author, of ſo much experience as Mr. Cairac, 
| ſhould commit ſo many miſtakes, before he 
could find out the manner of correcting this 
inconveniency. He was { ſenſible, at a 
front with baſtions was much preferable to 
one with redans, in all other reſpects except- 
ing the want of room for the fire from the 
flanks to extend as far as it ſhould. There 
need not have been occaſion for ſo many ex- 
amples as he has given to ſee ; that by remov- 
ing the ravelins a little farther from the cur- 
tain, and to ſlope the ditches of the faces 
near the ſhoulders, it would remove that 
defect. EMEA 
The author ſays, that the ſpace each re- 
giment takes up in a camp muſt be known 
before the retrenchment can be made ; but 
as the particulars he gives relate to the 
French army, which are different in ours, 
we thall give here ſuch as are neceſſary to be 
known upon ſuch occaſions. 


The depth of a foot regiment incamped, 


conſiſting of ꝙ companies, each of 100 men, 
computed from the ſerjeants tents to the rear, 
is 200 yards, and the front 245, including 
the battalion guns. But if the regiment con- 
fiſts of 9 companies, = men each, the depth 

i9 
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is likewiſe 200 yards as before, but the front 
is only 1 50, including the battalion guns. 
I he front of a regiment of dragoons in- 
camped, conſiſting of ſix troops, forming 
three ſquadrons, with the light troops, take; 
up 200 yards, and the depth 258: the in- 
. terval between two regiments of foot cr 
' dragoons, is 60 yards. The particulars af 
the foot and horſe camps are = to our 
purpoſe but thoſe whoa are deſirous to knoy 
more of this matter, may conſult the mil: 
tary diſcipline, publiſhed by J. Millan, when 
they will find plans, &c.. of the preſent in 
campments for horſe and foot. j 
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CHAPTER TA SIXTH. 


I, Different uſes of lines. II. Obje&ions ani 
_ anſwers to thoſe that cover an army. III. T 
that cover a country. IV. Thoſe that ar 
., deſigned for a new ſyſtem of a defenſive war. 
V. Neceſſity of ſupporting the extremities 

theſe lines, and how. VI. Diſtance of lint, 
From heads of camps. VII. Defects of con- 
mon lines. VIII. Means of correcting then. 
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I. NME uſe of lines may be divided in- 

p to different claſſes; the one prope! 
to hinder ſuccours, or to curb the enterpriſe 
of a large and active garriſon during a fiege, 
concerns the attac of places only, and con- 
ſequently does not belong to our ſubject. 
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The other, which few authors Have 
mentioned, regards the rendering an army 
formidable in a retrenched camp; to prevent 
the enemy's excurſions, by oppoling an im- 
penetrable barrier; or laſtly, to ſecure an 
army, ſo as to keep upon the defenſive 
with ſafety, if thought neceſſary. Ws 5 
an u. er is ſeldom acquainted with the 
general's deſigns, even in this caſe; yet, as 
he ought not to form any ſcheme without 
being able to anſwer any objections that may 
be made againſt his works; we ſhall begin 
to examine here the different opinions, com- 
monly alledged for and againſt theſe different 
kinds of retrenchments. 2 

II. To ſupply by art the defect of a bad 
ſituation, neceſſarily to be occupied, ſtands 
to reaſon; wherefore to fortify the camp of 
an army cannot, by any ſhew of reaſon, be 
blamed, provided the works are not too ex- 
tenſive, are well directed, and fo diſpoſed, 
that the army may conveniently make any 
motion upon occaſion. 

Theſe conditions which include the whole, 
leave ſcarce room for any objections; but 
their execution 1s not always eaſy. Suppoſe 
there are reaſons that an army ſhould keep 
upon the defenfive, and avoid an en- 
gagement; it is neceſſary to find either an 
inacceſſible camp, or a poſt which can be 
attacked no where elſe but in a front well 
tortified in every part. There is I believe 
ao other alternative; yet this may not pre- 

; 2 vent 
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front; and conſequently the enemy in bis q. 


AI F. EE LD 


vent our. pick the following words of M. 


Feuguieres,, which in fact are as applicable here 
as to lines of the third kind. An intrerchid 
army, ſays he, cannot , ſally out but by a. ſmal 


roach, being. free in all bis motions, may mae 
them as, hazardous as be pleaſes, without fearin 
* leaſt 3 inconvent ency : Ox conc. ude, that an ar 
which is firaitened in all its motions. is aſa 
inferiqr to another, tho 0 equal i in number, vulich 
can move with an entire liberty, and may ru 
any riſt with impunity. 
This maxim is worthy of its author; [ 
have already declared that the applicatin 
may be juſt; but being unable to hurt u 
89 805 is only an inconveniency to which ve 
may oppoſe the grand motive neceſ/i;y, which 
according to our ſuppoſition obliges us to u. 
tempt every thing to avoid an engagement. 
M. Feuguieres is alſo ſo far from blaming thi 
4 5 8 8 that he ſays, there are examples a 
atteries being raiſed, and even trenches 
opened in form, to force an enemy from: thi 
intrenchments, thrown up for want of a gol 
fituation ;. an enterpriſe which, in his, on 
words, © always ſuppoſes a great ſuperiority 
« in the aſſailants, and even a neceſſity of 
tc coming to action, which 1 as ever attended 
« with a great loſs of men.“ 
If there are no reaſons for avoiding an 
action, but only to balance the ſuperiority of 
numbers by fortification, then ſome detach- 
ed works, whoſe Aae and ſtrength, de- 
N | termined 
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ENGINEER 
termined by this inequality and fituation, may 
be ſufficient, whence the preceding objection 
has no weight: but ate there no others? 
Nothing enervates the courage.ſ69 much,“ 
ſays the ingenious * author in the preface to 
2 new ſyſtem of fortification, * as to think 


« one's ſelf on the defenſive; hecauſe it is ve y 
« natural to reaſon” thus; I defend mylelf; 
«conſequently then J am in danger, or ra- 
ther I am the weakeſt ; but an idea of 
* danger, and a knowledge of weakneſs, 
e diſheartens the moſt brave.” 


- 


ſee the conſequence that may be drawn from 
it, even in the caſe we are now treating of; 
but is it always ina general's power not to 
be on the defenſive? and ſo far is fortification 
from being a diſcouraging teſtimony of our 
weakneſs, that we may regard it as à remed 
to ſupply its defects? The ſhovel and the 
„ Pick- axe, ſays M. Folard, ſpeaking, of this 
kind of war, are the reſource of the weak 
* eſt, or of thoſe that would not hazard an 
action; they are the only arms by which 
* they defend themſelves, and the beſt to 
* hinder the effects of others. 

III. Lines, of the ſecond kind, fall under 
the ſame objections, and are even more ex- 
poſed to cenſure. Their principal deſign is 
to defend the countty they cover from con- 
tributions; to have it in their power to, rate 


— _——_ 


Le Pere Caſtel, Feſuite. © 
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W 
This is true, ſpeaking in general, and we 


3 them; 
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them; to preſerve a communication from 
one place to another, without the neceſſity 
of eſcorts; and to render theſe places not 
liable to be attacked, as long as they ſubſiſt 
M. Fenquieres pretends, that all theſe ad. 
vantages, except the laſt, are not real; © 
are counterbalanced 'by great inconvenien- 
cies ; he thus explains himſelf. 
Experience, ſays he, has frequently con- 
. yinced/us, that theſe lines do not hinder 
« a country from paying contributions, ſino 
| « to eſtabliſh it there needs only an oppor- 
« tunity of forcing them once, during th: 
7 % whole courſe of a war; after which, tho 
b the troops that forced the lines ſhould he 
„ obliged ſuddenly to retire, the contribi- 
tion has been demanded; and in a treaty 
4 of peace, if made with any equality, they 
a "muſt be accountable for the ſum impoſed, 
E | d tho' not raiſed ; thus lines are of no uk 
1 in guarding a country from contribution. 
8 „ The ſecond reaſon, viz. that of eſt 
1 .« 'bliſhing contributions in an enemy's coun- 
te try does not hold good. It is not the 
ö « parties that ſally from lines, but tho 
« from fortified places, that levy them. 
Y That of facilitating a communication 
1 from one place to another, continues he, 
* is ſomewhat more apparent, for thoſe who 
I & would go without eſcort under cover of 
: * theſe lines; but if it is for the ſecurity of 
| - © convoys, then that facility is only apps- 
rent; for if a prince reckons what the 
La. | £1 | cc COn- 
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conſtruction and maintenance, of theſe lines 
« cofts him, and the n of troops they 
« require for their defence, 1 thoroughly 

« perſuaded, that he would find theſe troops 
« more uſefully employed in guarding places, 


2103 


e eſcorting convoys, and with the army, 


« than in guarding theſe lines.“ 


I have before obſerved, that this author 


fays nothing againſt that eſſential advantage, 
of preventing places ſurrounded by tate i in- 
trenchments from being inveſted. 

Such an authority is without doubt r re- 
ſpectable; but theſe maxims ſeem to be ad- 
vanced in a very general manner. There 
are lucky ſituations, ſuch among others, are 
thoſe from Bergues to Dunkirk, and from the 
mountain to Lauterbourg, which being care 
fully fortified, would prevent their being 
ue or penetrated by a ſmall body of men 
ever ſo bold; therefore ſuch, lines would 
prevent contributions being raiſed. 

They have alſo the means of impoſing con- 
tributions; for it is not clear, Why a party 
fallying from thence have not the fame,pri- 
vilege in that reſpec, as others. 

Laſtly, if as in the firſt caſe, ſuch: {ines 
join to fortified - places, theſe places become 
unattackable ; and if, as in the other, they 
Join to an encloſed town, but little fortified, 
it cannot well be ſupported, but by ſuch aſ- 
ſiſtance. I agree that this cannot be on the 


Loutre without a certain number of troops; 


but are they entirely loſt there? no, ſince 
H 4 chey 
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they cover, all lower A{ace, they keep in 
"awe, and even diſtreſs à body of troops, at 

leaſt equal to them, unleſs the enemy aban- 

dons all the country before them. 

+ © Thelines from Bergues to Dunkirk have thi 

fur ther advantage, that even in the preſenc: 


* 
3 * - 


"of ah enemy, the garriſons of theſe place, 
and the adjacent poſts, may be ſufficient to 
5 guard or at leaſt to defend them. 
Ep Will not every one agree, that it is much 
better to do 10, gt eſcort, than be ob- 
Aged to take one, were, it for no other rei. 
ſon but that they may be beat? _ -. 
10 all theſe objections, M. Feugureres hai 


22 
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| . A added, that of the expence, which he ſays 
] = "exceeds what the contribution will come to: 
' this can but very ſeldom be true; but. be 
des other advantages which may be drawn 
| from them, we muſt add, that of depriving 
f > 1477 LOT) 9 5 1 . . 

the enemy of that contribution, which they 
; "otherwiſe could make, either in money, ſub- 
1 » Giſtence, or labour. | 


_ TV. The kind of lines, M. Feuguieres mol 
briſkly attacks are thoſe, which according to 
Him, have of late years eſtabliſhed a new ſy- 
"fem of defenſive war, Experience, . fa 
e he, has ſhewn the falſity of this ſyſtem, 
e which conſiſts in two inconteſtable points.” 
hh Wn 2 firſt is that we mentioned of. armies 
encloſed and confined, in | intrenchments 
An army (adds he) in lines, is never com- 
+” Pact, becauſe it muſt defend a great front, 


cat And conſequently when: ſurprized in one 
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part, cither"thro' the hature of the.coun- 
« try, or the night, Which may conęeal the 
«. enemy's march, it is certain this attac can 
*« only be ſupported by one part of the,army ; 
«© for the reſt cannot Wo, to their aſſiſt- 
* ance where the real attac is, but with great 
difficulty and in column, which is dan- 
6ʒ.ß . ß = 

He afterwards remarks, that theſe Iines 
being greatly extended, and conſtructed with 
the view already mentioned, muſt greatly 
weaken an army to guard them; in conſe- 
quence of whic they have been forced-every 
time they have been attacked; and beſides, 
their exceſſive extent preventing their being 
ſufficiently furniſhed, with redans and other 
works, they cannot be good; that is, they 
cannot be © rtified with ſufficient care. 

J ſhall not take upon me to anſwer theſe 
objections, ſo ſolid in themſelves, while they 
only regard ordinary Caſes ; I agree, that as 
to their extent, ſimple intrenchments of four 
or five leagues are not ſufficiently fortified 
to ſecure an army tho' equal in number from 
being expoſed ; but ſuppoſing a favourable 
ſituation, theſe lines do not much differ from 
the ſecond kind; we may. therefore alledge 
in their favour, what we have ſaid of the 
others. Od Z onenhne oept ett 
The lines of the Loutre (a) for cxumple, 

Ah UE ear P ond OLE; ar 


9 WV. 44 Fo : 
15198990 „8 
A 


„ 4 2 yy 


(a) Theſe lines are the ſame as thoſe of Yenberg, 
| | * 
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are more than five leagues long; yet if the) 
were in the ſtate they might be put in, wit 
leſs than two months work, 20,000 men 
could defend them with 9 D the 
m9 numerous army. 
Il is true, they: avs one of theſe esndi⸗ 
40000 which Feuquteres afterwards demands, 
v12. to reduce the enemy to certain places 
of attacy and: it will be difficult, even to find 
any but one that is 8 3; and though 
are long, yet they ſupport as well the 
= bad — found” in them, as cs are 
allo fupported by it. 

I believe then we may cle that as 
there is not any kind of lines, to which we 
cannot make ſolid objections, ſo there are 
none from which we cannot draw great ad- 
vantages, when art is ſeconded by nature; 
JL ſay ſeconded by nature, for if they can be 
flanked and enfiladed, it is plain they are of 
no advantage. I am convinced, and ſhall 
always think, that lines raiſed in dry, even 
and open ground, ſuch as a vaſt plain, are 
more — — than uſeful, when their ex- 
tent is more than the front of an army would 
oeupy in battle. As to intrenched camps, 
Me know chat — did not find the 
attae ſo eaſy, vrhich is equal to an appro- 
Hatton. Fe Falera arid Regs Crug ſpeak of them, 
eb hatch fu 
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which Ferqweres mentions in his e 542 I do not know 
chat they have been either forced, or abandoned ſince 
x706,. when taking the adyantage of the ground they 
ee, covered by inundations, 

the 
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the firſt as 4 practice of the antients, uibith 
we have left off, for another much leſs auvanta- 
geous, namely, that of grand guards, po 
and detachments in front; the other as the 


is, as was before obſerved, to ſupport the 
extremities, ſo that they neither can be 
flanked, nor the enemy attempt it. 
This precaution is the more or leſs nevef- 
ſary, according to the uſe theſe lines are de- 
ſigned for: if they muſt cover a whole eo 
try, as thoſe of the Loutre, a vaſt and thick 
foreſt, which is yet better for being 1 
a chain of mountains with narrow paſſes, 
which are eaſy to be defended; a broad and 
deep river, or any ſuch objects, are of great 
advantage. | i does ON 
Theſe advantages are abſolutely neceſſary 
in this reſpect, for they are no guard againiſt 
incurſions without them, and ſuch intrench- 
ments, being moſtly of a very great extent, 
in proportion to the number of troops that 
guard them, they are almoſt only ſupported 
by the goodneſs of their fortification; ſothat 
the enemy might not have time to flank them, 
before their too weak and much diſperſed de- 
tenders have time tocollect themſelves tomake 
them repent of ſuch a movement, even if che) 
were ſtrong enough for ſuch an enterpfize. 
Theſe 
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tin [Theſe Og favourable and indif- 
penſable, are ſcarce, Lagree, but ſuch lines 
gught to be ſeldom uſed: as to thoſe de- 
Gigned only to oo an army, which will not 
come to action but with that advantage, a 
ſoxtified place, a town encloſed with walls, 
a;equntcy caftle, a little wood that may be 
filled wach intavtry, a moraſs known to be 
racticable, a river with deep banks, or 
muddy, are ſufſicient : theſe may yet be ſup- 
A, 1:As we have ſeen, by covering the 
nk by EAI HCINIES with redans, of 
dy falling: 462.2750 p 
1 There are — n examples that a general, 
not Sontent with theſe precautions, has in- 
trenched himſelf in the rear, and thus ſhut 
himſelf up on all ſides, which forms a new 
kind of intrenched camp, fortified according 
to the nature of the ground; but theſe ex- 
amples are not common. 
VI. If in tracing lines we are obliged; at 
leaſt in the principal parts, to follow a 4 
already fixed, which ſometimes happens, or 
at ſome village muſt be encloſed, which is 
not ſo rare, it is equally neceſſary for an en- 
gineer to know what ſpace ſhould be between 
the intrenchment and the front of the troops. 
At Philipſbeurg; for lines of circumvalla- 
tion not differing materially from theſe, but 
in their circular figure, what is agreeable to 
one is ſo to others; at Philipſbourg, I ſay, 
this, diſtance was fixed at about 65 fathoms; 
aud more was not left between the intrench- 
T NOUS ment 
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ment and the village of Oberbuiſen, though 
there were troops encamped between the; 
but it muſt be obſerved, that this diſtan is 
contracted. as much as poſſible, the better 40 
unite the forces: i ie ii 0 305 
M. YVauban, in his: treatiſe on ſtegetf 
fixed this diſtance: / at 100% or H 20 fathomsg 
this he aſterwands extends from 60 to 120, 
in his treatiſe on the attac of places: it ay 
be dangerous to —ͤ—ͤ—u gry for in the 
firſt cate, the troops will be too far ffom 
what they are to defend; and in the ſecond 
they will not have ſufficient room ta mot 
in, and to leave à paſſage in their .Har, 
tor a body of troops to march wherever its 
aſſiſtance may be wanted, to ſupport ꝗ part 
giving way, or too hard preſſed: I believe 
then we may determine this diſtance(wunleſein 
particular caſes) from 80 to 100 fathombi 9? 

As to the parts oppoſite the villages, itt is 
neceſſary, in my e eee the depth 
of the camp to this diſtance, if the depth 
does not exceed 6 or 80 fathoms, countin 
from the bells of arms, or ſtandards, tos t 
ſubalterns tents, or to the kitchens at leaſt, 
included. oc 55h 36m 970A ON 19201 

VII. All lines may be fortified in the ſame 
manner, not excepting thoſe of \circurnvalla- 
tion and countervallation, for they only difs 
fer from the reſti in their uſ e: 1 n 

The common and almoſt univerſal method pi. xvn. 
is to flank them by redans. In open round, Fig. 1 
for thoſe of cireumvallation, M. de Fuulun 

allows 
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allows 120 fathoms, from the point of one 
redan to that of the next; zo fathoms for 
the gorge, and 22 for the capital; which 
makes the faces about 27 fathoms : it was 


in this manner we traced thoſe at Kell in 


73 3, and nine years afterwards at Nider- 
Alieiab an Bavaria, ss. 
The flanked angle of theſe little works is 
68 degrees 34 minutes, which is open enough; 
but ſuppoſing the lines of fire to ſquare on 
the faces, as their angle with the curtain is 
34 degrees 17 minutes, they paſs more than 
30 fathoms before the middle of the curtain, 
and do not croſs the capital of the oppoſite 
redan but at 49 or 50 fathoms from the 
It muſt be further obſerved, that ſuppo- 
ling, as we generally do, the range of a 
muſket 120 fathoms, the collateral fires, ſo 
far from croſſing on the capital, leave more 
than 7 fathoms between the two neareſt. 
From hence then, reckoning the range of 
ſhot as before, and ſuppoſing alſo that the 
ſoldier fires directl 1 him, each curtain 
forms the baſe of an Jſſceles triangle from 
zo to 31 fathoms perpendicular, which is 
not flanked, and before each redan there is 
a ſpace of 30 fathoms broad, communicated 
to another of the ſame breadth, by a paſſage 
of 11 or 12 fathoms, which is not raked 
from any part; this will be better under- 
ſtood by the plan annexed: laſtly, the _ 
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ENGINEER. 
haye ſo oblique. Aglefenge, taxi it mam 
of very little effect., % 1 02 uh. 

From the freedom with which Lerplain 
myſelf, I hope it will: not be thought. at- 
tempt the critic ; it is a title that Would as 
ill become me as I deteſt it: I quote and 
examine with fincerity ; let the judicious. 
reader decide: in a; word, my own inſtruc- 
tion, and that of my brother officers, is, A 
I think I have already declared, the one 
motive I propoſe in diſeuſſions of this nature 

So far from entirely rejecting, a method 
adopted by ſo great a maſter, and ſo univer- 
ſally received, I readily. allow it is ſufficicat,. 
if we ſuppoſe a large train of artillety in 
effect, the moſt of theſe inconveniencies diſ- 
appear by this means; cannon commarly 
placed in the redans, make its principal and 
almoſt only defence, and not firing at nan- 
dom as ſmall arms do, the obliquity of the 
faces is not ſo great a defe cr. 

We may yet alledge in favour of this me- 
thod, — a 7 Ss of 120 fathoms has only 
144 of parapet, that is, one fifth more'; 
which is an advantage, eſpecially when we 
are diſtreſſed for time, want of workmen, or 
have few troops for the extent of the 
we ought to line; yet theſe advantages hs 
not balance the defect of the 22 
and ſpaces not raked by any fire which we. 
are commonly obliged to have in maſt field- 
__ ſhould F regarded ay 

defects, 
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defects, and even inexcuſable in all caſes 
where they may be avoide t. 
VIII. After this declaration, or rather re- 
petition, I think I may advance my own 
thoughts ;. experience has often convinced 
us, that a moderate genius is ſometimes ca- 
pable of adding, and even perfecting the diſ- 
coveries of a great man; if the reader knew 
how thoroughly I was convinced of this 
maxim, I ſhould have no reaſon to fear be- 
ing ſuſpected of preſumption. 1 

I have remarked four principal defects in 
the common method, and ſhall here mention 
them. TSS | | 
1, The middle of the curtain is not 
flanked, but at 3o fathoms diſtance in front. 

2d, The direction of the neareſt fire does 
not cut the capital, but at about 50 fathoms 
from the flanked angle. 88 

za, The lines of defence being more than 
120 fathoms, the fire which exceeds that 
diſtance may be eſteemed as nothing. 

Ath, The great obliquity of the redan with 


the curtain hinders the ditch from being de- 


fended. 


I greatly miſtake; or a very little altera- 
tion will remedy the whole. | 


pl. XVII. It is only to brake the curtain in the mid- 


Fig. 2. 


dle, ſo that the faliant angle ſhall be on a 

line with the points of the redans, an ope- 

ration as plain, as eaſy in practice. 
The angle of the face, with the demi- 


curtain, being only 98 degrees 14 _— 
the 


ſpeak more at rss in chap. Ig. 
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the parts recipracaly defend each other every 
— at a 
and the ditches are 4405 defended: the mid- 
dle of a ſtraight chrtain, which we neyer 


attac by choice, does not here collect all the | 


fires; they are thus diſtributed more equally, 
and evtn trebled towards the ſaliant angles, 
which are the weakeſt parts. 

I cannot here paſs by one reflection, 5 
juſt and auen that I 2 — it as 4 Maxin 
The quantity of fire that can be drawy' from 
any work, let us do all we can, is determin 
ed hy the greatneſs of che extent; it is then 
only required — . it equally, or it 
proportion as the ſeveral parts require: WR 
I think is here done. ba 

Let us ſee at WE rate we gain Theſe” 1 
vantage. The ff Tons, AE always ſu 
of 120 fathoms, ha I $4 ot parapet, tha 15 
10 more than the N method; I of 
alſo. to remark, that the rentrant angle wall 
not be ſeen, whereas it was diſcovered, at 
leaſt obliquely. from part of the oppoſite face. 
The conhoifleurs may judge of the impor- 
tance of this inconveniency, of which I thall 


1 


1 
 OngpnyaTiONs on the Gxth Chapter. op 


The manner of making lines, ſecurin 
poſts, and of intrenching the camp of 55 


army, is what is here conſidered; alſo che 
reaſons for and Wein this Practice: it Is a 


queſtion 


iſtance by a croſs fire, 
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| FIELD 
queſtion amongſt military-authors, whether 


an army retrenched, or covered by a line, 
ſhould receive the enemy in them, or march 


out and meet him. Many examples are gi- 
ven in favour of the one and the other: but 
as this 1s too general a queſtion, it would” be 
ridiculous to ſay that WHat ought to be done 
on any particular o HH, muſt” alſo ſerve 
on any other: the only way to decide the 
queſtion properly is then to come to fach 
particulars, as will enable us to judge, with 
ſome degree of certainty, when and when 
not the lines ſhould be defended. When 
the intrenchment is very extenſive, ſuch as 


circumvallation lines, and the troops have 


not an open or eaſy communication with one 
another, or elſe are confined in their mo- 


tions, it is very dangerous to wait for an 


enemy in them, altho' he is much inferior 
in number; becauſe he makes his approaches 
in the night, alarms the whole line by ſeve- 
ral falſe attacks, to cover or conceal the real 
one: whereby every part of the line muſt be 
guarded alike; and one part may be carried, 
before any troops can be ſent to reinforce 
thoſe who are attacked. Thus the point 
being carried in one place, the defenders 
fall into confuſion, are fo diſheartened as to 
give all over for loſt, and retreat wherever 
they can. Many examples prove what has 
been here ſaid; for inſtance, prince Eugene 


with 18 ooo men drove the French out of 
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ENGINEER. 
their lines before Turin, although they were 
22,000 ſtrong. g. 
But when a general 4s obliged to be upon 


the defenſive, becauſe the enemy is ſuperior 


in number, and in the goodneſs of troops; 
or to guard a Len that leads into a country 
he is to defend; it requires no great ſkill, to 
know, whether he ſhould retrench himſelf 
in an advantageous poſt or not. If a general 
intends to engage the enemy, but not with- 
out having the advantage of the ground, he 
will naturally pitch upon ſuch a ſituation, 
where his flanks and rear are ſecure, either 
by the nature of the ground, or by works 
that are to be made. As to the front, he 
will either ſecure it with a good retrench- 


ment, leaving proper openings, ſo as he may 
march out in a large front, or elſe make ſe- 


veral ſteps, for the infantry to march over 
the parapet in order of battle, and openings 
for the horſe only to march out. Sometimes 
the front is ſecured by raiſing redouts at pro- 
per diſtances, with artillery placed in them; 
or if villages are in the front, they are to be 
retrenched, and lined with troops and artil- 
lery. This M. -Saxe did at Fontenoy; where 
that village ſtood in the middle of the front, 
Antboin on one wing, and the woods of 
Barry on the other; the wood was covered 
with felling of trees, and had a redout in it, 
and the villages covered by parapets and bat- 
teries. But when no convenient poſts are 
to be found in the front, redouts are made, 

| I 2 as 
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as the Ruſſians did at Pultowa againſt the 
Saedes'; altho' the laſt took ſome of the re- 
douts, yet the great loſs they ſuſtained from 
their e Was tas — of lofing: the 
battle. Sin Manns 

If it is Fund dene to guard a paſs, 
ſt againſt a ſuperior enemy, 
a good intrenchment is then highly neceſ- 
fary ; but this cannot be done without a fa- 
vourable ſituation, ſo as the acceſſible 
may be well guarded and defended, o 
wiſe the enemy might form ſeveral — 
both in front and flank, with a ſuperior 
number. But if there be only one acceſii- 
ble part, and that well retrenched, tho' the 
enemy ſhould force them by their ſuperio- 
rity, yet as this cannot be done without the 
loſs of a great many men, the advantage 
will be on the ſide of the defenders, pro- 
vided they can retire with ſafety. Conſe- 
quently the retrenching an army 1s, gene- 
rally ſpeaking, nee and often ab- 
ſolutely neceſſa | 

The chief objettions of authors f 
a retrenched camp are, that the army in it 
is confined in its motions, and cannot come 
out but in a ſmall front; whereas the ene- 
my, being at liberty, may hazard his mo- 
tions as much as he pleaſes, without any 
danger of ſuffering by it, and attac either 
in one place or other. As to the firſt; it is 
ſuppoſed the army has ſufficient room formor- 
ing with eaſe to what part they find it neceſ- 
F ſary; 


. _ENGINEER. 
fary; and as to the ſecond, the works may be 
fo contrived, either to march over the parapet 


he in order of battle, as we have mentioned 

already, or to leave proper openings from 
ls, diſtance to diſtance, ſufficient to march out 
y, in large bodies: and to prevent the enemy 
ef. from availing themſelves of theſe openings, a 
fa traverſe is raiſed inwards, ſo as to cover them 


againſt theenemy'scannon, or to prevent them 
from forcing their way 'thro' them: and for a 
greater ſecurity cannon. may be placed on 
each fide to flank them. which being loaded 
with grape ſhot, will ſoon; make them tired 
of their attac. | TY 
Intrenchments or lines are made likewiſe 
to cover a place indifferently fortified, and 
which ſometimes contains the principal ma- 
gazines of an army, or to cover a conſidera- 
ble extent of ground, to prevent an enemy 
from entering into the country to raiſe con- 
tributions.” Sometimes an army 1s obliged to 
retire before a ſuperior or victorious enemy ; 
in ſuch a caſe, by intrenching itſelf near a 
town or village, for the ſake of quarters for 
the fick and wounded, or to form new ma- 
gazines, becomes neceſſary, provided the 
place cannot be attacked but on that fide; 
an old wall, or a ſtrong building to place 
men and artillery may be of great uſe. This 
is the caſe at Dunkirk, which has an in- 
trenched camp on the land fide, furrounded 
by canals and marſhes, and may contain 
25 or 30000 men very conveniently. This 
I 3 | camp 
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poſſibly drain it: in ſhort, all advantages poſ- 
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camp covers the town entirely, which might 
otherwiſe | be attacked by a ſmall army. 
Lines have been made in many places of ſe- 
veral miles long, generally covercd, in part 
by large rivers, and from one fortified - 
to another; but their defence becomes very 
precarious, excepting the attack can be re- 
duced to certain places; for ſometimes they 
have been forced with very, little difficulty; 
and at others, tho' the enemy has penetrated 
them, yet has been obliged to retire without 
being able to effect his deſign. The ad- 
vantages of thoſe lines depend on proper ſi- 
tuations, the difficulties of penetrating them 
undiſcovered, and on the capacity of the ge- 
neral Who defends them; ſo that nothing 
certain can be faid for and againſt ſuch lines, 
without being upon the ſpot to ſee. what can 
be done to ſecure them. 7 

The different figures given to lines or in- 
trenchments require particular conſidera- 
tions. For if an army is already incamped, 
the engineer muſt make his works conform- 
able to the ſituation, and take care to have 
ſufficient room between the line and the 
front of the camp, for the army to draw up 
in order of battle, in caſe of an attack ; the 
riſing grounds within cannon-ſhot muſt be 
occupied either by the line itſelf, or by ſome 
detached works, whoſe communication with 
the line is ſecure; or if a river is at hand to 
form an inundation, ſo as the enemy cannot 


{ible 
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ſible muſt be taken that the ground can af- 
ford; which requires more {kill and know- 
ledge than is generally imagined; and is 
therefore not to be found. but in all engi- J 
neer of the firſt rank. As there is no ſitua- 
tion, but what is ſtronger by nature in one 
part than in another, it is therefore neceſſary 
to fortiſy the weak part ſo much more, as 


to make its approach of the ſame difficulty 


as the others. 7819119790) Torn 3130 % b 
When a poſt has ſome natural advantages, 
thoms diſtance (ſuch as fig. 1, plate; 47.) 
will be ſufficient; but to ſuch parts as can be 
approached without any natural ohſtacle, 
ſuch a line is not ſuffleient. Sometimes the 
ſame fort of lines are uſed, with two or three 
ditches before them, and the intermediate 
_ are made full of round holes ator 8 
ect deep, with ſtakes drove in the middle, 
as may be ſeen in the third plate of my at- 
tac and defence of places; and ſometimes 
theſe lines are covered with detached; works, 
ſuch as redouts and lunettes. Our author 
propoſes two different manners of mak ing 
lines ſtronger than the firſt, as may be ſeen 
in fig. 2, 3. plate 17. they however differ on- 
ly in the length of the branches, which form 
the ſaliant angleon . 11 ian. 
The author lays down as a maxim, that 
the quantity of fire or defence that can poſ- 
ſibly be had from a work, is always in pro- 
portion to it's extent; and therefore, it re- 
14 mains 
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mains ofily to diſtribute the fire equally 
every where, or proportionally to the exigen- 
cy which ſome parts require, one more than 
another: this is undoubtedly true, in gene- 
ral, not only in lines, but in all fortifications 
whatſoever ; but then this maxim cannot al- 
ways be obſerved; for ſometimes the figure 
of a line is ſo determined by the nature of 
the ground, as not to be changed for a bet- 
ter, without falling into ſome- confiderable 
miſtakes. Suppoſe, for. inſtance; à river 
paſſes before the camp, it's windings muſt be 
followed, otherwiſe an enemy might paſs 
it, where it is fartheſt diſtant from the line; 
or, ſuppoſe a bank, or riſing ground, it is 
plain the flope muſt be followed every where, 
or elſe the enemy may approach under cover; 
in theſe laces, which cannot be flanked by 
the line, in ſhort, general maxims ought to 
be followed, when no other obſtacle inter- 
venes; and conſequently, an expert engineer 
will chuſe, amon of the various diſadvantages, 
thoſe that can be caſieſt remedied. . 
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enarrith, THE, SEVENTH. 


I. New ſchemes v t, with dans. a7 * With 
Tenailles. III. More erfect. IV. With 

inuented wor. V. Wit redans and lunettes, 
their inconbenlenty. VI. With tenailles, and 
lunettes. VII. - Was th 1655 8 and lus 
| en, a 


L H E dien en of fk foretnentioned 

fires of the curtain produce. another 

very nfiderable, which is that each front, 

being ſufficient for its defence, becomes in a 

— A whole front ; ; 1 will Fe mylelt 
r. ; | 

The front of A fortification, Sg ri 
to the defence, is a collection of lines, con- 
trived ſo as reciprocall to flank each other; 
but according to the n method, the 
curtain only Sass right before, and the two 
faces which terminate it, are the only parts 
that have, or are deſigned to have, this pro- 

erty, the front cannot be complete, that is 
flanked throughout, if it is not compoſed of 
the curtain and two faces. 

In the new plan, if the face defends the 
demi-curtain, it is alſo equally defended by 
it; ſo that ſuppoſing theſe parts were detached 
from the rel and that they cannot be at- 
tacked in the rear, they will be — of 
ſupporting themſelves. 
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FIELD - 
From thence, we may without inconve- 
nience give more diſtance from one redan 
to another, but I would in this caſe alter the 
conſtruction from the middle of one to that 
of the next; I would allow 150 fathoms, 
that is one fourth. more, which in my opi- 
nion is the greateſt length to be given: as 
to the fire of the faces, I would make the 
capital of the redan (which alſo ſerves as a 
erpendicular to the brake) one fifth of the 
5 and one fathom more than half the ca- 
ital, for each demi-gorge. | 
This fathom is to prevent the flanked an- 
le from being too acute; which, without it, 
would be only 59 degrees 22 minutes; and 
now it becomes 63 degrees 24 minutes, that 
of the face with the curtain 99 degrees 54 
minutes, and the length of the face will be 
more than 28 fathoms. py 
I think this method preferable to the old, 
by the direction and diſtribution of the fires, 
and the ſhortneſs of the lines of defence, all 
points equally eſſential. It does not much 
exceed it in reſpect to work, ſince the ex- 
tent of the parapet does not exceed the * 
of the front, but by about 35 fathoms, that 
is, only five fathoms more than one fifth. 
IT. Theſe brakes. remind me of the man- 
ner I traced an intrenchment of about half a 
league long, at the camp under Landau, in 
1743: it was not the beſt I made in my 
life, but it is more generous to point out 


ones own faults than thoſe of others; I need 
not 
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ENGINEER. | 

not fear being ſuſpected of magnifying them, 
and one is leſs. embarraſſed for the turn and 
choice of expreſſions. 
I was willing to follow, as much as I 
could, the fide of a bank, about two feet 
higher than the meadow, my ſcheme was 
alſo to bring the river Quiech into the ditch. 
I received my orders on the ſpot, and it was 
to be traced out immediately. 


It ſtruck me to make it in form of plainPLXVIIE; | 
Tenailles, or ſwallow tails, which appeared* ig · 1. | 


the beſt, having fewer ſaliant angles, and 
theſe ſaliants being very obtuſe, were in no 
danger of being waſhed away by the water. 
As to the fortification, I knew that the 
perpendiculars of two lines, which formed a 
rentrant angle, croſſed each other: I made 
no farther reflection, and fixing each front 
at 120 fathoms, the work was quickly pick- 
eted out; I forgot what I allowed for the per- 
pendicular ; but ſuppoſe about one Prana + of 
the front, and on this ſuppoſition I will ex- 
amine my plan. 

The Eklat and rentrant angles by this 
were 126 degrees 52 minutes, conſequently 
the direction of the neareſt fire, ſuppoſed to 
ſquare, forms an angle of 36 degrees 52 mi- 
nutes, with the branch it ſhould flank; ſo 
that by this obliquity there muſt be 14 fa- 
thoms, where it does not touch the capital, 
and even ſuppoſing it long enough, it would 
cut it at about go fathoms from the ſaliant 


angle. 
I fell 
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wyiaanted to follow. 7 I. 


e E 
I fell chen into all the faults I have found 
in the common lines with redans, (except 
that of the curtain) without gaining any 
thing more than ro fathoms of extent by 
the Tenaille, and being leſs liable to be hurt 
by the current of the water ; for giving 8 
fathoms more to the perpendiculars, than 
what is allowed to the capitals of the redans, 
it is plain I was farther diſtant, at leaſt in 
the rentrants, from the edge of the bank 1 


If the diſpoſition: had not been changed, 
which hindered the execution, I ſhould not, 
I- believe, have been the laſt to have per- 
ceived, that it would not have anfwered my 
intent; yet I ſhould have diſcovered it too 
late. How came it about? becauſe I had 
not time to trace my plan on paper, to exa- 
mine the direction and range of the fires; a 
confuſed notion of the rentrant deceived 
me; I rejected the common method, de- 
ſigning to give ſome lines of better effect, and 
I made them worſe, or at leaſt very indiffe- 
rently. 1 2244 0 

The fame cauſe has, and will often pro- 
duce the ſame effects. On theſe occafions, 
we have ſeldom leiſure to draw out our plans, 
which would be a great advantage. A num- 
ber of maxims, examples, analyſes, &c. in 
this ſcience, would ſupply that defect; but 
how are they to be obtained? we do not ſtudy 
this ſubject in fortified places, becauſe the 
object is not before us, and there are no 


books 


— — 
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books that treat of it. As to what we ſee in 
time of war, fatigue,” different „ e A 
and various other cauſes; often hinder our 
examining them ſo minutely as to gain any 
knowledge by them: befides, whatever affi- 
nity there may be between field fortification 
and that of places, the laſt is not ſufficiently 
clear to explain what belongs to the former. 
III. Texperienced, as may be ſeen, what T 
have advanced; for if I had better known the 
properties of the Tenailles, or had time to ex- 
amine them with my compaſſes in my hand, 
theſe faults could not have eſcaped me; I 
ſhould readily have found out from whence 
they proceeded, and perceived that to have pl. XVIII. 
remedied them, I need only to have ſhort-F's: *: 
enced the front, and diminiſhed the opening 
ach e ©1400: 100165; el rot 
I uſe both theſe means in the ſecond plan. 
The front is but 100 fathoms, and the per- 
pendicular the third of the front: the line 
of defence makes an angle of 22 degrees 38 
minutes, with the branch it ſhould” flank, 
and it cuts the capital at 41. fathoms from 
the ſaliant angle, ſo that the columns of fire 
of each front, after reciprocally croſſing each 
other, croſs alſo on a conſiderable part of one 
of thoſe angles, with one of the columns af 
the next frenuta ine ION ark 
The extent of this figure, as in common 
lines, is only one fifth more than the riglit 
line. I leave the reader to compare the 
ther advantages of theſe methods, and _ 
8 Ke only 
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Pl. XIX, Divide the whole front into parts of 60 


A FIELD? 7 
only add, that this plan would much leſs 
have anſwered my ſcheme of keeping cloſe 
to the fide of the bank, than that I de- 
ſigned, as the length of the perpendiculars 
would conſequently have obliged me to re- 
treat 2 it. 1 
IV. Indented works, ſuch as I made uſe 
of in the ſecond intrenched camp of Ruſſen- 
heim, may alſo form a new kind of lines ; we 
ſhall examine their conſtruction, and the 
effect we may expect from them. 
fathoms each; let fall a perpendicular from 
each of theſe points, fans fourth of that 
meaſure, that is, of 15 fathoms; draw the 
branch from the foot of one perpendicular 
to the ſummit of the next ; advance 5 fa» 
thoms, on the foot of the branch, for the 
part that is to flank that branch. 

The angle of the flank, with the branch, 
will only be 91 degrees 21 minutes, ſo that 
the line of defence will paſs but 5 or 6 fa- 
thoms from the adjacent flank'd angle, and 
as that will only be near half the range of 
the ſhot, it will cover the angle of the next 
branch oppoſite the flank. 

Thus there being no part that is not de- 
fended by two preceding flanks, the length 
of theſe flanks, which is no more than 14. 
or 15 fathoms, appear to me ſufficient. . 

Theſe columns of fire, following each o- 
ther, and doubling towards the middle of 
their range, have an uncommon effect, which 
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is (till greater, as it muſt be allowed, that 
when a diſtant defence begins to weaken, it 
is neceſſary to procure a ſecond nearer. _. 

We may alſo reckon among the advantages 
of this ſcheme, that the ſaliant angles dou- 
ble in number to the common method, and 
flanked at half muſket-ſhot, advancing very 
little into the. country, are leſs expoſed to 
the enemy; that on account of theſe ſmall 
projections, and the ſhortneſs of the branches, 
it is eaſy to follow a determined line, and to 
reap all advantages of the configuration of 
the ground; that it is the only plan, in which 
a direct fire runs parallel throughout and 
without interruption, and the only one, in 
which the fires are equally diſtributed. | 

Tho' theſe indents may in this manner 


be continued from one end of a line to the 
other, I believe it will be better, for the 


reaſons I ſhall give. To diſpoſe them other- 


wiſe, ſo as to form a faliant angle by two 
branches, equal to the others, at every 400 
fathoms, which ſaliant angle mult be flanked 
by two redans, and that each extremity be 
terminated by a baſtion. 

I I would fix the middle of the gorge of the 


baſtion 20 fathoms from the point where 


the extremity of the branch falls on the line; 
its flanks I would elevate the fame way, and 
of the ſame ſize as the flanks of the redans ; 


then draw a line from one ſhoulder to tha 


other, on the middle of which line elevate 
a perpendicular equal to one of theſe parts, 


and 
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| and the extremity will be the point of the 
1 flanked angle, which thus will always be a 
right one. 01 ws 
| The advantage I here propoſe, is to draw 
| from the flanks of the baftion the ſame fire 
from ſmall arms, as from the others, and 
from the face, where I propoſe artillery, a 
| fire which croſſing in front, ſhould ferye 
$ as the firſt defence to the line, 
| Hence, the fires of the four adjacent flanks 
| croſs before the middle of the 400 fathoms, 
BM that is before the part fartheſt from the ba- 
| ſtions, and conſequently from the. artillery, 
and has the-moſt occaſion for this aſſiſtance. 
_- Tho' the faces of theſe baſtions are ſeen 
leſs obliquely from the curtain, than thoſe 
of the redans of the common method, I al- 
low they are the moſt defective parts; but 
beſides their batteries which render them re- 
ſpectable, if we would not make the angle 
too acute, for fear of making them too long, 
we may render their acceſs very difficult by 
palliſades, felling, or by breaking the ground 
in holes or wells. | 
Suppoſing the line entirely indented, as we 
did in the beginning of this article, the ex- 
tent of parapet does not exceed a right line, 
but by about 11 fathoms 2 feet in 60 fathoms, 
which is not a fifth; but if we follow thus 
= entirely, it will exceed between 84 and 
5 fathoms in the front of 400. 
I own theſe lines pleaſe me much, were 
it only becauſe the repetition of the ou 
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ENGINEER. _.. YT 
by their proximity, double the defence, and 4 
render it more effectual. But muſt furt ler 
obſerve, that the artillery being, by its po- 1 vt 
ſition, out of the line, it may if fe , 
graze it, or vety nearly ; an advantage which 
none of the beforementioned methods have. : 

There are circumſtances where works are 
incloſed in the line, to favour the rallying of 
the troops, if needful : to effect this, it is 
ſufficient to detach the baſtions, and intrench 
them at the gorge, but they muſt be con- 
ſtructed with a ſtrong profile, and ſurrounded. 

with palliſades, or wells ſunk in the ground. 
V. What M. Folard gone in his excel- 
lent commentaries on Pohbius, may give an 
idea of a quite different conſtruction to the. 4 
preceding one, tho' the intent of the author C 

vas only to ſtrengthen his fortifications by f 
an augmentation of works. It muſt be 
b obſerved, ſays he, above all things to make 
advanced redouts, or arrows, at every 30 . 
or 40 fathoms, and their communications 

| © ought to be between two banks or para- 
pets, well palliſaded on all ſides, and ſo, 
WW © that four men may march a- breaſt, or in 
front, between the two banquets.” 

It could be wiſhed, that ſo learned an au- 
thor had entered into a greater detail on this 
ſubje&, or at leaſt had given a plan of his 
ſcheme; but all that can be aus em from, 
thence with certainty is, that he ſuppoſes 
lines with redans traced in the common 


manner; and from thence we may judge 
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Pla. XX. 


Fig. 1. 


Pla. XX. 
Fig. 2. 


FIELD 
of the advantages and diſadvantages of hi 
ſcheme. "Lt 
We muſt then ſuppoſe a lunette advance 
30 or 40 fathoms before the curtain of on 
of theſe fronts; for it is before the curtaii 
he places them: what is the conſequence | 
that all, or nearly all the fire of the adjacen 
flanks, enfilades the gorge, or fires obliquel 
on the faces. I here ſuppoſe, that this di- 
ſtance of 30 or 40 fathoms is taken from the 
gorge, and not from the flanked angle of the 
work, or elſe the lunette, ſcarcely projecting 
beyond the ſaliant angles, would not have 
the intended uſm. >} 
With regard to the common method, if 
redans are {o obtuſe, that the lunettes may 
be defended and not battered, from whence 
are theſe redans and the curtain to be flanked? 
It is true, the communications fire upon 
the whole faces of the adjacent redans, in 
either caſe; and if ſuch works are made be- 
fore all the fronts, the reſt of the fire will 
defend the ground, before the communica- 
tions next to them: this fire is certainly more 
dangerous to the enemy than to the defend- 
ers; yet nothing is more incommodious than 
to be expoſed to it. | 
It may therefore, I believe, be concluded, 
that theſe lunettes, tho' good in themſelves, 
cannot poſſibly be uſed with lines traced af- 
ter the common method. 
Permit me to make one digreſſion, it ſhall 
be ſhort, and the example of the author I 
1 quoted 
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quoted authorizes me. An officer who can 
talk well of war in general, if he is not an 
engineer, has not the ſame foret of argu- 
ment, when he comes to touch on any part 
of fortification; which equally/confirms me 
in what I have before quoted, big. that it is 
very dangerous to advance any thing on theſe 
ſubjects, that we have not proved by ſcale 
and compaſs; and that it is only from the 
body of engineers itſelf, that we muſt expect 
any inſtructions 04, 7 1050 N 

But to return to the luncttes. I think all 
the effect we may expect from theſe pieces, 
and eſpecially from their communications, ſo 
proper to command in the rear, may be obtain 
ed, by finding a method of uſing them with - 
out any inconvenience, . 

VI. The whole then conſiſts in flanking 
their faces, and directing theſe different fires, 
ſo that they may not be hurtful to the other 
parts. Jer 100 r 

Theſe faces have no other protection to 
afford each other, than a fire greatly advanced 
before them: they are at too great a diſtance 
from each other to obtain a grazing defence, 
therefore it is not from thence we mult ex- 
pect what we ſeek for, 
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One line only, whatever inclinatron we Pla. XX. 
may give it, cannot flank the lunette and the is 3: 


intrenchment: were we not convificed of the 


dangers, and ſmall effect of defences badly 
directed, or very oblique, we could not deny 


that the directions of theſe fires are too 
K 2 ſcat- 
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ſcattering to part from one and the ſame 
Oint. | FA 
Since then one flank alone is not ſufficient, 
let us endeavour to obtain two. Cut the 
front (ſuppoſed of 120 fathoms) into two 
equal parts by a perpendicular; give 35 fa- 
3 the Ns bf the n 33g to 
the demi-gorge of the redan, and 25 to the 
capital : to conſtruct the lunettes, ſet off 60 
fathoms, on the perpendicular produced be- 
yond its interſection with the front line; draw 
the faces of 25 fathoms long, and ſo as when 
produced meet the branches within 20 fa- 
thoms from their ſaliant angles. 

The capital of the lunette will thus be cut 
by the line of fire, at a little more than three 
fathoms from the flanked angle; ſo that this 

iece will be defended on each fide by 20 
tathoms, and the branch of the intrench- 
ment by 22 fathoms, of a fire almoſt graz- 
ing, which is all that can be defired. - - 

There remains only the communication to 
trace; and it certainly is not the moſt eaſy 
part. The enemy cannot there be well diſ- 
covered but in front, by a part equal to its 
breadth: heſides, if it is raiſed too much, it 
is evident it will maſk the fire of the branch- 
es, and if it is ſunk, it will not command 
enough, and be plunged into from the ground 
without. . 

To guard as much as poſſible from theſe 
inconveniencies, I give only 15 feet for the 
paſſage at the gorge of the lunette, _ 

creaſe 
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creaſe it to 30 where it meets the front 


line. 7 | 


By this obliquity I hinder the fire from 
grazing too near the ſaliant angles of the re- 
trenchment, and have the advantage of op- 
poſing an enemy, when entered by the op- 
polite extremity, with a front more than 
double theirs; but as it is an angle, and con- 
ſequently cannot afford all the dre neceſſary, 
[ would raiſe a traverſe ſloped in a glacis, at 
the beginning of the communication, and 
make little branches on each ſide parallel to 
thoſe of the redan, as may be ſeen in the 

lan. e SITOLUST ee T6 en \ 

As to the elevation, I would raiſe the top 
3 feet from the ground, and ſink the inſide. 
16 inches, that is juſt as much as neceſſary, 
to give the parapet a proper height; the 
ſummit muſt be flat, without bent or ſlope, 
that the fire may horizontally graze the 
country. 3-4 N 

Two different motives make me here reject 
banquets; one is, that as we cannot give, 
them leſs than four feet in breadth, includ- 
ing the ſlope, the communication would by, 
this means be widened 8 feet, and conſe- 


quently more expoſed to the fire in the rear; 


the other, that the leſs the communication is. 
covered, the more it will be plunged into 
from the branches of the intrenchment. 


It is impoſſible to hinder two lines, pa- 


rallel to each other, from battering one ano- 
ther at right angles; therefore one commu- 


K 3 nication. 
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nication always fires on the next, and I know 
no other remedy for it, but to place lunettes 
at every other front only. Theſe flanks would 
then ceaſe to be hurtful to each other, and 
would prote& the intermediate front by a 
reverſe fire, which may be ſhortened ſome 
fathoms, if we would have it better defended. 

VII. Theſe kind of lines is already com- 
plicated enough, yet when we have more time 
than neceſſary for the eſſential diſpoſitions, 
and the troops are not fatigued with ſervice, | 
it may be prudence in a Ferre to ſeek means 
of prolonging their employment; beſides the 

33 would draw from this for the 
ſecurity of the camp, it is well known, that 


s k 
. 


itis the moſt agreeable method of preventing 
deſertion, ſickneſs, and all the diſorders, 
which idleneſs expoſes a ſoldier to: ſo impor- 
tant a ſubject requires our moſt ſerious atten- 
Rt Kr a ion oc 
'Tho' theſe ſchemes, ſpeculative as they 
appear, ſhould be difficult to put in practice; 
or they ſhould have faults equal to thoſe of 
the common method, or even more eſſential, 
it will be always neceſſary to mention them, 
to give them their full career, if I may be al- 
lowed the expreſſion, and to ſhew what vari- 
ety a ſubject, hitherto treated in ſo plain and 
uniform a manner, is ſuſceptible of. I would 
therefore propoſe the enlargment of the work 
in view, tho it were as conſiderable as. it is 
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The figure being traced as before, except; Plate XX. 
ing the redan, which is here left out, draw*'s: 4: 
a line of defence from the flanked angle of 
one of theſe branches, to a point on the other, 
45 fathoms from that branch ; from a point, 
twenty fathoms on its extremity, let fall a 
line perpendicular to the other line, which 
8 will be the flank ; this point at 20 fathoms 
alſo ſerves for he! dio en of the faces of 
the lunette. - rag Nears 

This alteration is but trifling in itſelf, ſince 
it is no more than a brake of 25 fathoms baſe, 
but it produces a very great one in reſpect to 
the'fires : according to the firſt plan, thoſe 
of the branches croſs all on the rentring angle, 
they cover it entirely with a parallel fire, and 
are crofſed by that of the redan ; but we are 
obliged to leave one ſpace vacant, that would 
batter the lunette. According to the other, a 
different direction is given to a conſiderable 
part of the fire which is directed towards the 
flanked angle: for the fires of the new brake, 
the one part cutting the capital of the ſame 
branch, and the other grazing the oppoſite 
ſaliant, croſs with the other defences. 

We here employ all that ſpace, which for 
fear of firing on the lunette, we were obliged 
to leave vacant in the firſt plan: this cir- 
cumſtance, and that , eſpecially of the two 
additional columns of fire, which cover the 
ſaliants, ſhould recommend this plan, as well 
for uſing lunettes, as for forming a plain in- 
trenchment. | 

K 4 But 


„„ ᷑· U — — 


| 


ey ü 


vn, bo £.— SS * 4 


— 
EFF = ot Ma ene ee oma 


caſe we are ſpeaking of, from making good 
uſe of the other. We ſhould, as I obſerved, 


be very well traced after this plan. The 
large columns of fire which cover the ren- 


the faliant angles will be well defended, ſince 
being common to the adjacent fronts, they 
will be croſſed by four columns of fire. 

It appears then by the broken 7erarlles, and 
by the double and treble. flank, that this 


of producing as ſtrong fortifications as that 


| x O BSERVATIONS ON the ſeventh chapter. 
The various methods of conſtructing re- 


- ations and circumſtances, is the ſubject of 
this chapter. The author endeavours with 
candor to diſcover the advantages and diſad- 
vantages attending ſome ſorts of works, not 


in plate 18, are inſtances of his impartiality; 
theſe were works he intended to make, being 


conſider their forms, and which, he ſays, had 
they been executed, would have fallen into 
all tlie defects of the common conſtruction. 
It happens very ſeldom that an engineer has 


I 


But this does not prevent us, even in the 


only place theſe advanced works in every 
other front, and the intermediate front will 


trant, ſerve as a Junette for the ſecurity of it; 


branch of military architecture, is as capable 
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trenchments, according to the different ſitu- 


even ſparing his own miſtakes : the figures 


in'a hurry, and not having ſufficient time to 


time 
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time to make a deſign of his project; with- 
out which, the author is of opinion, defects 
can hardly be avoided; not conſidering that 
ſomething more is required than What can 
be learned by practice. It is true that, in 
order to conceive a true idea of lines vari- 
ouſly conſtructed, they ſhould be traced on 
paper, and examined at leiſure, either in 
winter quarters, or when nothing elſe is to 
be done in the field: but when an engineer 
is once upon a ſpot of ground to be fortified 
immediately, he ſhould at firſt fight, with- 
out heſitation, know how to trace the diffe- 
rent parts, ſo as to make the beſt defence 
that the circumſtances will allow. 

The author, with very little reflection, Pl. XVIII, 
might eaſily have ſeen, without tracing the _. 
works on paper, that by making lunettes 
before the rentring angles, cloſe to the ditch, 
whoſe faces being perpendicular to the 
ate ; theſe very lines, imperfect as they 
now appear, would then have had all the 
des e could have deſired, and have taken 
up the high ground between the line and the 
river. 

After having ſhewn the little defence theſe 
lines are capable of, he gives ſome in plate 
19, which are of a more perfect conſtruc- 
tion; their fides are indented, and form a 
faliant angle in the duke with baſtions at 
the angles of the polygon. It is certain, 
that the middle part 10 the front is ſtrongly 
defended, but 5 baſtions have no 3 

at 
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that I can find; and as the enemy will make 
their approaches in the capitals of the baſ- 
tions, as being the weakeſt part, and not in 
the middle of the front, as the author ſup- 
poſes, all this great defence is of no conſe- 
uence. It is ſomething ſtrange, that the 
author ſhould neglect the moſt eſſential maxim 
in fortification, vi. to make all parts equally 
ſtrong, and on which the true art of forti- 
fying irregular places intirely depends. It is 
true, he ſeems to be ſenſible of this defect, 
and pretends to remedy it, - placing artil- 
lery upon the faces of the baſtions, and fell- 
ing trees, or making pits with ſtakes in them; 
but ſuch trifling obſtacles as theſe are ſoon 
removed, unleſs they are ſupported hy a ſtrong 
fire, which is not the caſe here; nor can 
the artillery be' of any uſe, excepting it 
was placed upon the adjoining parts of the 
branches, where indeed it might flank the 
baſtions, tho very obliquely ; but after all 
that can be done to remedy theſe defects, 
this conſtruction is, in my opinion, not ſo 
advantageous as thoſe mark'd fig. 2. and 3. 
in Plate 17. altho' the work is greater, and 
the conſtruction more intricate. 3 
In plate 20, are different conſtructions of 
retrenchments, of which the firſt and ſecond 
are imitations of M. Folard, which our au- 
thor thinks are not ſo well explained, as 
ſo able a writer might have done; and 
therefore he ſuppoſes the common conſtruc- 
tion as to the lines themſelves; but in regard 
0. to 
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to the lunettes, they could not well be near- 
er the curtains than he has placed them, be- 
cauſe they would not elſe anſwer the ends 
propoſed, as projecting but very little before 
the other works: and if they are placed in 
this manner, the fire of the adjacent flanks 
will enfilade their gorges, and defend the 
It is not ſo much the ſituation an author 
chuſes to place a work in that is to be con- 
ſidered, as that Which the figure or nature 
of the ground requires: and therefore thefe 
lunettes ſhould, in my opinion, be placed ſo 
near the curtains, as to defend the faces 
nearly directly, and ſo conſtructed, as to be 
reciprocally defended by theſe faces: in this 
caſe the works would be as ſtrong as their 
nature will admit of: as to the lunettes not 
projecting before the other works, it is ra- 
ther an advantage than otherwiſe; ſince the 
defence of a work weakens in proportion as 
it projects beyond the reſt; and it is alwayͤs 
at the moſt faliant part where the enemy 
makes his approaches. This however ſup- 
poles the ground to be every where even, or 
upon a level; but when a riſing ground hap- 
pens to be before a part of the line, that 
might be an advantage to the enemy, either 
by making his approaches there under cov“ r, 
or if he ſhould get poſſeſſion of it, to raiſe 
a battery, or a fort to annoy the trenches: 
it is then of the utmoſt importance to raiſe 
a good detached. work there, and to _— a 
| ecure 
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| ſecure communication from it to the line. 


The author makes a digreſſion as to the abi- 
lities of officers, in reſpect to engineering; 
where he ſays, tho' an officer writes ever fo 
well upon the different parts of the art of 


war, which he had an opportunity to know 


by, experience ; yet when he comes to treat 
upon fortification, what he ſays cannot al- 
ways be depended upon; which is as much as 
to ſay, that engineers only are qualified to 
write upon fortification. But tho' an officer 
may perhaps not be ſo well acquainted with 
all the minute particulars; however, as it is 
his duty to ae aer how works are to be 
defended, and how to intrench himſelf upon 
particular occaſions, if he is otherwiſe qua- 
lified, he may write upon that part as well 
as an engineer. l | 
The third fig. in plate 20, repreſents the 
ſame work as the ſecond figure in plate 17, 
with this difference only, of having a lunette 
before the redan ; but for what reaſon he 
places this lunette ſo far from the redan is 
not eaſy to be gueſs d: for if their faces were 
only about five or ſix fathoms from thoſe of 
the redans, and perpendicular to the branch- 
es Which form the ſaliant angle of the line, 
they would defend theſe branches, and reci- 
procally the branches would defend their 
faces, each other at right angles, which is 
the greateſt advantage they poſſibly can have, 
according to the conſtant maxim of fortifi- 


cation. I ſuppoſe the author thought, me | 
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The author propoſes to make an additi- 
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arms. To render this conſtruction as per- 
fect as could be wiſhed, I would make that 
part which forms the rentring angle of the 
curtain in a right line, and place the lunettes 
cloſe to it, and make their faces at right 
angles to the faces of the baſtions produced ; 
or if the ſaliant angle of the lunettes ſhould 
become too acute, to make it ſomethin 
more open: by this correction all the works 
would defend each other, nearly at right 
angles, which is all that can be deſired, and 
the labour of making them would alſo be 
leſſened. 1 8 | 
When every eſſential precaution to ſecure 
the camp has been taken, ſays our author, 
and time as well as leiſure permits, it 
may often be prudent for a general to em- 
2 the troops in ſome work or other, mere- 
y for the ſake of preventing idleneſs, as be- 
ing the mother of all evil: but as all uſeleſs 
works are ſuperfluous, and to fatigue the 
troops without neceſſity is an idle notion, it 
would be more confiſtent with reaſon to add 
ſuch work, as might ſtill more ſtrength- 
en the camp at a time of leiſure : ſuch, for 
example, as a ſecond ditch, and to fill the 
interval with pits, having ſtakes drove in 
them, eſpecially before the ſaliant angles, or 
where the enemy might attack Ks. pene- 
trate with more facility than any where elſe. 
Beſides, many other works might be made, 
ſo as to be a further ſecurity; and the ſol- 
diers would not think their labour my if 
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they were convinced that it tended to their 
own preſervation. ; 
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CHAPTER THE EIGHTH. 


I. Lines with baſtions after the common method ; 
their defects. II. A new and more perfect 
method. III. Schemes of lines with detached 
baſtions. IV. With detached works. V. Lines 
detached in parts. VI. Works to be made 

for a day of battle. VII. Example of their 
uſe at the battle of Fontenoy. VIII. Lines 
joined to works cloſed at their gorge. 


J. HE inſufficiency of redans for the 
T defence of a line happens, as we have 
ſhewn, from the great obliquity of their faces: 
ſuppoſing the curtains ſtraight, we cannot 
remedy this but by flanks, and-to add flanks 
to theſe pieces is actually making baſtions. 

We gain by this an additional fire of the 
flanks, for that of the faces croſſing in front, 
ſerves inſtead of, and exceeds that of the re- 
dans ; it 1s true, the extent of the figure pro- 
duces this advantage in one reſpect, the reft 
depends on the curtain, which is not wea- 
kened by it, as it is ſhortened in propor- 
tion. 

This made me reſolve to baſtion the in- 
trenched camp at Ruſſenbeim, and that of Spire. 
I ſhould have ventured this novelty with 
much more aſſurance, had I known _ 

x2. up- 
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Pl. XXI. 
Fig. 1. 
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ſupported by ſuch. an authority as the Marquis 
Cons . but his book had not then 2 
peared in France. To flank an intrench- 
70 ment, ſays he, ſpeaking of that of an army, 
J would,not.confine. myſelf to ſaliant an- 
c 1 HEH, whoſe defences are obtained under 

very obtuſe angles, by which the defen- 
9 * greatly troubled: but I would 
<form baſtions. 

. Theſe kind of lines, is without doubt better, 
and at the ſame time more beautiful than 
that with redans, ſuppaſing, however, that 
there are other real- beauties than what are 
uſeful. We may then wonder that they 
were neglected, even to appear unknown, 
before the ſiege of Philipſoourg ; they were 
the firſt and only of. that kind that I had 


ſeen. 


I traced one part of them — — had 1 
fathoms front, 25 perpendicular, and 35 5 
the faces, the — were perpendicular to 
the lines of defence. 

Being acquainted only with theſe, 1 hall 
give no others for examples; and as my 
ſubject has obliged me rigorouily to examine 
the common conſtruction of redans, I Gangot, 
diſpenſe doing the ſame here. 

Theſe conſtructions have this in common, 
that the curtain is covered by ſo much fire, 
as to become in ſome manner inacceſſible : 
this apparent adyantage;is no defect in itſelf, 


but it neceſſarily produces one. The fire a 


front can furniſh, being always aac: 
able 


ENGINEER. 
able to its extent, if we direct too much to- 
wards one part, another muſt want it : our 
greateſt care therefore ſhould be to diſtribute 
it equally throughout, having regard to 
where there may be the greateſt occaſion of 
it; but that is not done here; the curtain, 
the moſt rentring part, of courſe the ſtrongeſt 


in itſelf, reaps almoſt all this defence; and 


the parts molt ſaliant, and conſequently the 
weakeſt, that is the faces; have none at a 
diſtance from the angles, and are not-flanked, 
but yery near, and for'a ſmall breadth: 

I don't know that hitherto theſe defects 
have been much regarded, perhaps they have 
been thought inevitable, as being nearly the 
fame as thoſe. of common lines; let this be 
as it will they do not appear leſs important 
than thoſe we have already mentioned. 


The firſt objection is, that the ditch being 


parallel throughout to the principal line, the 


counterſcarp muſt hide one part, ſo that the 
enemy in the ditch cannot be diſcovered from 
the oppoſite flank. I have before mentioned 
this inconvenience. 

The ſecond, not quite ſo obvious, was 
made to me by M. de Cormontaigne, an 
engineer of great abilities and reputation ; 
it is, that the enemy, maſters of a baſtion, 
but yet too weak to march forward, will be 
diſlodged, or driven back, with great difficul- 


ty; for having their flanks covered by thoſe 


of the work, they can only be attacked in 


front, and by a leſs front in proportion to 
L their's 
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their's and the number of their troops, than 
in a redan ; becauſe of the ſmallneſs of the 


redans and the great obliquity of their faces. 


I ſhall examine this obſervation with all 
the care and attention it deſerves. 


II. The greateſt defects of theſe lines, 
being nearly of the ſame kind as thoſe of 
the common method, we may remedy them 
by almoſt the ſame means. 

I always ſuppoſe the front 120 fathoms. 


Give one fifth to the perpendicular; make 


the faces half the lines of defence ; included 
by their interſection and the flanked angles; 


let fall the flanks ſquare on this line, and. 


thus form a broken curtain. 

The figure ſhews that we thus gain two 
additional columns of fire on the capitals, 
and that there is more left for the curtain 
than it can want for its defence. 

As to the cover which we find in part of 
the ditch of the faces, towards the angle of 
the ſhoulder, I know, no other remedy than 
what I recommend for the intrenched camp 
of Spire, and luckily that is ſufficient. The 
hurtful part of the counterſcarp muſt there- 
fore be taken away to about three feet from 
the bottom : for example, if the ditch be 
{even feet deep, the fide is floped for four 
feet, in form of a glacis, which muſt be ſo 
directed as to be grazed by a line drawn 
from the ſummit of the parapet, to the point 
where the ſlope begins. 
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The firſt difficulties being gbt over, I paſs 
to the laſt. The redan and the baſtion ſup= 
poſed cloſed at the Gorge, reckoning from ho 
principal line, the firſt contains 330 ſquare 
fathoms, and the baſtion 1770: one of the 
gorges is 30 fathoms wide and the other 

62 85 Benet 
g Therefore to attack the enemy with equal 
advantage we muſt occupy a front more than 
five times larger before the baſtion than be- 
fore the redan, in regard to the number of 
troops they can contain; but as we muſt only 
conſider the extent of their front rank, this 
is reduced to little more than twice and a 
half. N 
I think we may compare theſe fronts in Pl. XXII; |} 
the following manner. Form a right angle*'s: 2 
triangle without, on the gorge of the work ; 
on each of the ſmall fides, at their extremities 
joining the hypothenuſe, elevate a perpendicu- 
lar 60 fathoms long, from the middle of the 
gorge, and with this radius defcribe an arc 
of circle, and the fronts will be formed by 
chords. 

I ſuppoſe all the fire contained in this part | 
of the circumference, becauſe the obliquity | 
of the thot beyond theſe extremities would 
not fufficiently enter the work. 


We ſhall then find in the redan five fronts, 
which may be advantageouſly placed in that 
ſpace ; one that is equal to the gorge, two 
equal to the ſmall ſides of the right angles 

L 2 triangle, 


triangle, and two others larger than theſe, 
and ſmaller than the firſt. 

The baſtion affords but three, one equal to 
the gorge, and two equal to the ſmall fides 


of the triangle. | 3 
Without recourſe to calculations, when 
ſuperfluous, it is evident by the figure, that 
the fronts which can be diſpoſed againſt the 
gorge of the baſtion, are not near double in 
length to the ſum of the others; for if we 
compare the arcs of the circle, we ſhall find 
that one is more than 133 fathoms, and the 
other only about 206. Laſtly the radii of 
theſe arcs, that is, the diſtance from the 
point from whence I ſuppoſe the fire to come 
to the middle of the gorge, will be between 
71 and 72 fathoms in the redan, and 91 in 


the baſtion ; another diſadvantage in this laſt 
conſtruction. 


The obſervation muſt then be acknow- 


ledged juſt, and if we come to cloſe with the 


enemy, it is eaſy to force them from the re- 


dan, being drawn up in form of a reverſed 
coin; but after all, the gorge of the baſtion 


is but 77 fathoms, and the total of the fronts, 


which batter it at right angles, is more than 


1843 therefore there is no equality between 


the aſſailants and defendants; and tho' J agree 
to this inconveniency, I doubt if the engineer 


who diſcovered it, thought it conſiderable 
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enough to, reject a method, otherwiſe fo ad- 
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III. In 1743. echt ty Obligeck me to in 


vent a kind of Iines Which T think uſeful in 


certain caſes; viz, when we are to turn 
ſmall river, or can fill the ditch with water." 
It was at the camp under Landau. Marecbal 
de Noailles ordered me, when I was leaſt te- 

ared for it, to trace an intrenchment from 
the mill of Oſembath to below the village of 


| 
©, mm 


Offer/heim ; it was near 2400 fathoms: this 
work was ordered to be begun by, break of 
day, it was then almoſt night, and I half a 
league from the place. did not know 
where to find piquets, nor any one to help 
me, and the workmen were to begin at the 
break of day: if, according to the ſaying of 
a great man, that the word 7mpoſible ſhould 
be left out of the dictonary, it ſhould be 
eraſed out of the ſoldiers dictionary; it is a 
mortifying word to make uſe of : the thing 
did not yet appear practicable to me. I 
therefore propoſed, to trace it in a right line, 
with ſome ſaliant angles at a diſtance from 
each other, intending to flank it by ſome 
detached works, when more at leiſure. 


An engineer has great reaſon to be fatiſ-Pl XXII, 
fied with his orders, when the general who © © 


gives them is himſelf an engineer, and does 
not diſdain to enter with him into the moſt 
minute detail. I pointed out the impoſſibi- 
lity, which he was not ignorant of, and the 
expedient which had ſtruck me; he under- 
ſtood me with half a word, and conceived, 
even before I had explained myſelf, the ad- 
L 3 vantage 
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vantage of having a parapet and a river before 
one, when we have not a moment to loſe in 
intrenching ourſelyes, and that the works 
with flanks that I propoſed, furniſhed four 
columns of fire, inſtead, of two, and being 
ſeparated from the intrenchment by a ditch 
full of water, if the enemy took it they were 
not much more advanced, ſince they could 
not keep there; and in ſhort that nothing 
was more advantageous, than to have artil- 
lery placed in ſuch works as projected beyond 
the line. | 

The day was quite ſpent when I arrived 
at the place, and the fires I had lighted to 
ſhew the line were confounded with thoſe 
of the camp, and to add to my misfortunes 
J had a fever: I was therefore ſoon obliged 
to give over; but at g next day the line was 
traced : in ſhort, being worſe than the day 
before, I had great occaſion for ſo good an 
aſſiſtant as M. de St. Paul, and was alfo 
much obliged to Le Chevalier de Beauſobre, at 
preſent colonel of the Huſſors. 

This work begun the ſame day, was fini- 
ſhed before I had traced the detached pieces 
becauſe I was otherwiſe employed: and as 
it was thought that nothing more was to be 
done than what appeared, this long line 
without flanks was ridiculed with ſome ap- 
pearance of reaſon ; and the motion of prince 
Charles of Lerrain, having obliged us in the 
mean time to ſend a conſiderable detach- 
ment towards the higher Rhine, and to retire 


with 
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with the reſt of our troops behind the Moutre, 
I doubt if this piece of work gained me any 
credit with moſt officers of the army. 1 
We find the baſtion here have not the in- 
conveniency I have ſpoken of in the preced- 
ing article (for theſe lunettes with flanks are 
in effect detached baſtions) ſince the enemy 
cannot keep there till he has done, that is, 
till he has forced the line: but this method 
is not good, when the ditch is not full of 
water. | e 
IV. I practiſed another occaſional method 
of fortifying, much more expeditious, at the 
| ſame camp, from Queichem to the mill of 
| Offembach. | 5 SHA 
This method has the advantage of the 
| Other, being practicable in dry or wet ground, 
it conſiſts in covering the front of the line 
with detached works, turned ſo as recipro- 
cally to defend each other, or thoſe which. 
may afterwards be added in their intervals. 
| When we are likely to be diſtreſſed for 
time or workmen, the diſtance from the 
middle of one of theſe works to that of the 
next may be 240 fathoms. If attacked in 
this ſtate, the enemy cannot break thro' the 
intervals, without firſt taking theſe pieces, 
or being flanked. 
| If we have time, the intermediate pieces 
are conſtructed, and the line is then defen- 
ded in the fame manner as the fore-menti- 


oned ſcheme for P://ting, or what was practi- 
ſed in the plain of Deckendorf.. We ma 
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alſo obſerve, that in this caſe we are exe mpt 
from one of the great defects of lines in 
general, which is, that we cannot fally from 
them but by a ſmall front : but as it is ne- 
ceſſary, eſpecially when inferior in number, 
to guard theſe great intervals, nothing pre- 
vents our cloſing the whole afterwards, by 
{ſtraight or broken curtains. 

Great care muſt be taken in tracing theſe 
lines, piece by piece, leſt we ſhould batter 
the work which is to follow, inſtead of flank- 
ing it. 

V. Thoſe lines which are formed of de- 
tached works, tho' they may be eſteemd as 
of this kind, are traced in a very different 
manner Such were thoſe according to the 
hiſtory of M. de Turenne, which were raiſed 
by general Merc: in 1645, for the battle of 
Nordlingue ; each piece was compoſed of a 
redan, placed in the middle of two common 
demi-curtains, whoſe extremities were ter- 
minated by a huok. | 

As I only quote this from the plate, which 
had no ſcale, I do not know what were the 
proportions; but changing the figure a little, I 
would recommend the following conſtruction. 

Draw lines 100 fathoms long, and 100 
fathoms from cach other. At the middle of 
each line trace a redan of 30 fathoms gorge 
and 24 capital. At the extremities of theſe 
lines erect perpendiculars of 20 fathoms, for 
the brake of the branches ; from the foot of 
the perpendicular to the ſummit of that of the 
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next front, dra the line of defence, on which 


lay 6 fathoms for the direction of the hook. 
Theſe intervals are covered by 4 columns 


them no larger: the greateſt part of the 
branches have 3, without reckoning the di- 
rect fire, and the faces of the redans are 


length of the branches; advantages which 
the intrenchments of general Merci had not, 
as the demi- curtain formed a right line. 
As to cannon, they may be g in the 
angles of the redans, or if we chuſe only to 
uſe ſmall arms in theſe works we may place 
them in the intervals, as general Merci did. 
In ſhort, intrenchments, detached in parts, 
may be fortified after many different ways. 
All are good, in porportion as the intervals 
are, and each particular part, is more or leſs 
defended. 1. : 


ſpeak of another kind of fortification, which 


not properly give it the name of lines Ex- 
cepting the laſt, whoſe uſe is more doubtful, 
all the lines treated of, either ſuppoſe, that 
we ſeek to avoid an action, or are not wil- 
ling to loſe the advantages gained by them ; 
but their uſes. in regard to battles, are not 
confined to the defenſive alone. bps Ta 


or reſolved to riſk an engagement, advances 
to a camp which he has reconnoitred, to 


ſtop 


of croſs d fire, on which account I make 


flanked nearly at right angles by the whole 


VI. This ſubject naturally leads me, to 


does not differ much from this, tho we can- 


When a general, more than equal in forces, 
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ſtop an enemy; or by drawing nearer to 
them, will oblige them by his poſition to at- 
tack him; will not attempt to intrench his 
camp at the moment almoſt of the action, 
and to begin works which probably he would 
not have time to finiſh ; he would not be- 
ſides encloſe himſelf, and put it equally out 
of his power to attack, purſue, and reap all 
the advantages of a victory; but will ſeek to 
ſecure himſelf by thoſe precautions which 
often decide it; precautions eaſy, of little 
work, and which in no manner obſtruct the 
neceflary motions | 2 
Theſe precautions commonly conſiſt, eſ- 
pecially if weak, in cavalry, or the wings 
are not ſufficiently ſupported, in ſecuring the 
flanks by felling, or Chevaux de Friſe, in deep- 
ening ditches with upright banks, in ruining 
bridges, in deſtroying fords, and in ſhort, to ren- 


der them every where as inacceſſible as poſſible. 


When there are villages, or ſome great 
building towards their extremities, they 
muſt be put into a ſtate of de fence without 
loſs of time; the ſame uſe is made of them 
_ which:are but at a ſmall diſtance before the 
line, eſteeming them as fixed points and 
flanlas: In ſhort, if we have leiſure large re- 
douts rare conſtructed, if not on all the front, 
and ſo as their fires may croſs, at leaſt in the 
weakeſt places, or from whence the artillery 
can be moſt advantageouſly ſerved. 
It i8:uſcleſs to add more, for as all depends 
circumſtances, nothing poſitive can be 


On 
41 ſaid; 
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ENGINEER. 
ſaid; and 1 ja in general would only be 


unneceſſarily repeating what I have faid in 


7th article of 4th chapter. 


VII. I cannot give an example of theſe 
precautions,” more known, or more convin- 


cing, than that of the battle of Fontenoy : but 
as it 1s foreign to my ſubject to give a detail. 
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of the engagement, I ſhall.confine myſelf to pl. xxiv. 


what concerns it, by the wiſe diſpoſitions of 


a general, who all Europe confeſſes, juſtified 


in the beginning of that war, what a cele- 
brated writer had predicted of him (a). 

The right of our army being ſupported by, 
Antoin, and conſequently by the inundation 


of the Scheld, it was neceſſary for greater ſe- 
curity to intrench the village, which was done 


in the night, by the troops that guarded it. 
From Antoin to Fontenoy, another village 


intrenched with great care, and which was 


the centre, is 800 fathoms. This front was 
covered by three redouts, the firſt on the 
ſide of Fontenoy, the ſecond 100 fathoms from 
the firſt, and the third 140 fathoms from the 
ſecond, they were conſtructed, or rather 
roughly thrown up, the ſame night. The 
want of time, in all appearance hindering 


their increaſe, the fortification of the centre 


was principally attended to, which was the 


2 (a) M. Folard, ſpeaking of the method of firing which M. 


Saxe had introduced into his regiment, ©* a method (ſays he) 
that I admire, as much as its inventor, whoſe genius is one 
of the greateſt military one's I know ; and we ſhall find in 
* the firſt war that we are engaged, that I am not miſtaken in 
* what I think”, Book II. Chapter 14th. 
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moſt effential,” becauſe” the reſt was flanked 
the village of Antoin, which commanded 
moſt all the breadth. mY 
'Fhe left, ſquaring 0 hs front, extend- 
ed to the woods of Barr:, joining to the vil- 
age! of Ramecrbix; we had felled the wood 
at' that place, and poſted the regiment of 


Graſſin in it, to obſerve what paſſed there. 


It is plain we did not find this wing ſo 
eaſy to ſupport as the right ; but the wood, 
crowded as it was with infantry, the felling 


which covered the edge and two redouts, 


wlich were raiſed there, ſupplied this fo 
well; that the brigades which formed it, ſer- 
ved in the heat 6 the action as a reſerve | to 
the erin 0 bn 

I need no other bd of the Wet of 
theſe works, than the obſtinate bravery, with 
which the Engliſh attempted to force Fonte- 
noy, deſpairing to break through elſewhere. 
This poſt; by the beftaccounts I have ſeen of 
the action, was a capital point, and of greater 
conſequence to us to defend it, leaſt the ene- 
my, once maſters of it, would have main- 
tained themſelves 1 in oF and have cut our ar- 
my in tWwooõÜ]· qã 

I have nothing more to add on this battle, 


but the ſteadineſs of our troops; for works 


ſo imperfect, could not be ſupported againſt 
ſo vigorous an attack, without great reſolu- 
tion. Vet all the fire of the village and the 
redouts, could not prevent the enemy from 


e phe g between both; a bold courageous 


attempt, 


ENGINEER. 


attempt, and which ſeemed once to-haveigi- 
ven them the victory, but which at length, 
by a prudent motion on our fide, was, turned 
in favour of us. +1} Ho aff T 

VIII. The importance of theſs artieles, 
and their connection with the preceding, 

will favour the digreſſion in the laſt; but; to- 
return to our ſubje, 975 NNO 

It has for ſome time paſt been, Rrongly 
debated, whether or not it be proper to join 
works cloſed at their gorge to lines: it Was 
formerly practiſed, at leaſt, we may judge fo, 
by thoſe of circumvallation and countetval- 
lation. Moſt treatiſes of fortification prove, 
this, and not only redouts, but ſtars, ſquates, 
with half baſtions, and other Wege 
works. 

The Imperiali ifs feem yet t to ole themes fol 
we found them in 1734 at the lines of Eu- 
lingue; as for us, we have abandoned them; 
the laſt time we uſed them was I believe au 
the lines of the Loutre in 1706, where: we! 
erected ſome redouts in the moſt expoſed 
places, and chiefly to defend the oel and 
to place batteries in. Ao anltt 

At the ſame time perhaps we Abandoned 
the epaulments for the cavalry, whoſe! uſe 
we ſhall treat of hereafter; it is not only me- 
ceſſary to know what is practiſed, but what 
ſhould be practiſed; that is, whether We have 
greater reaſon to ſuppreſs the one, or neglect 
the other; for it is ſometimes with theſe, as 
with faſhions, which. many. follow 2 

reflec- 
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s 
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FIELD 
reflection, and ſome for fear of being thought 
ſingular. g ** 


M. Vauban, in his memoirs on the conduct 


of ſieges, ſays, theſe works were no more 
conſtructed, becauſe they were found dan- 


gerous; but the only reaſon he alledges in 
his Treatiſe of the attack of places, wrote many 


years after, is that of the brevity of ſieges; 


thus he does not determine (definitively, be- 
ſides he only ſpeaks of the circumvallation. 
I ſhall not take upon me to decide this 
point ; therefore what I ſhall ſay, muſt only 
be regarded as one ſingle opinion, which I am 
obliped to venture by the nature of my ſubject. 
There is no doubt, but this method, well 
managed, might be uſeful in many reſpects. 
Theſe pieces elevated more than the reſt, 
placed to advantage, by their protection and 
command of ground, might defend the ad- 
jacents parts; they are aſylums at ſmall diſt- 
ances, under whoſe fire the troops, drove 
back, or broke, may take breath and rally; 
it is alſo common in a briſk attack well ſup- 
ported, to be forced to abandon a battery, 
which when regained, and it is not without 


example, the enemy will have nailed up the 


cannon or have been very careleſs; by this 
we are leſs expoſed to ſuch inconveniencies. 
According to the Marquis Santa Cruz (a) 


we gain another advantage. He would have 


us regard an intrenchment, as divided into 
four parts, and each part given to the com- 
: (a) On encampments, chap. 7. ſect. 2. 


mand 
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mand of a general, who ſhould march with 
his troops, to form in the place deſigned, if 
the enemy attacks on that ſide; and they 
cannot form with more order and tranquili- 
ty than under one of theſe pieces. 

Thus we have ſhewn their advantages; on 
the contrary, if the enemy once enter theſe 
works, the loſs of the lines is almoſt certain, 
by the difficulty of diſlodging them. 

If this is the only inconvenience, as I be- 
lieve it is, we may eaſily remedy it. Theſe 
works are of evident uſe, they muſt than be 
made; we have every thing to fear if the e- 
nemy once take them, they muſt then be con- 
ſtructed with ſo much care, as to hinder 
their acceſs, and not expoſe ourſelves to ſuch 
danger. | 

When I fay they muſt be made, we muſt 
underſtand, that it is not in, indiſtinctly on 
every occaſion, but only when we have time 
to put them into ſuch a ſtate, as not to be 
carried by aſſault, and principally in lines 
conſtructed at leiſure, and deſigned to laſt a 
long time. 

All kinds of works are not proper in this 
caſe; we muſt above all avoid thoſe: which 
batter any part of the intrenchment; for in 
an alarm in the night, and often in the day, 
the ſoldiers bordering the parapet, fire con- 
fuſedly on all ſides. The ſtar, a dangerous 
piece, if within reach of another, ought for 
example to be avoided. The chief care, in 


my 


| FIELD 
my opinion, is to perfect the works, and co- 
ver the ſpace between as much as poſſible. 


OssERVvATIONs on the eighth Chapter. 


The manner of conſtructing lines and re- 
trenchments is here continued; but, as in the 
former chapter, thoſe made with redans, or 
with faliant and rentring angles, have been 
chiefly conſidered; here they are made with 
baſtions, as may be ſeen in plate-21. The 
firſt figure repreſents one conſtructed in the 
uſual manner ; but as the ditch is but nar- 


row, and its counterſcarp parallel to the pa- 
rapet, a part near the ſhoulders of the baſ- 


tions cannot be ſeen from the oppoſite flanks ; 
for which reaſon it ſhould be ſloped; and 
if a greater defence be deſired at Ge ſaliant 
angle, the ditch may be widened from thence 
towards the ſhoulder. But becauſe the con- 
ſtruction of baſtions requires too much time 
and labour, it is not always convenient, 
nor neceſſary, to make them all round; 
beſides, all parts are not alike - expoſed, 
and therefore the weakeſt ought to be 
ſtrengthened by ſuch works, as to render 
their approaches as dangerous as that of the 
reſt. This was done at the ſiege of Philipſ- 


bourg in 1734, where the line of circumval- 


lation was partly conſtructed with baſtions, 


and partly with redans: the part moſt ex- 


poſed had beſides a horn- work added before 


the curtain; and others had double ditches, 
| with 


Ul 
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viel pits full of ſtakes between them; laſt= 
ly, the * near the Woods was ſtrengthened 
with felling of trees. 

As the fituation of no camp whatſoever i is on 
all fides the ſame, but has either a river, mo- 
raſs, or a riſing ground before it; it is the 
engineer's duty to 1 uſe of all the advan- 


tages which nature affords, and to ſupply its 


defects with ſuch works as are moſt conve- 
nient for the purpoſe. - 

The author obſerves, chat 1 | the, firaie 
curtains have no other defence than directly 
before them, and the greater defence of the 


front ĩs directed towards the part leaſt liable 
to be attacked, he gives an example in the 
ſecond figure, with broken curtains; as here- 


by a ſecond flank is added to the defence of 
the baſtions, and the fire is in effect more 
ſpread and better divided. It may however 


be obſerved, that when ravelins are placed 


before the curtains, this ſecond defence be- 
comes in my opinion uſeleſs, and in that 


caſe T prefer the ſtrait curtain before the bro- | 


ken one. 


The author ſtarts an obj ection againſt Lanes 


with baſtions, in my opinion more curious 


than uſeful, ſo far as relates to the real de- 
fence: but as all faults, tho' only in appear- 
ance, ſhould be examined, to prevent the 
reader from falling into miſtakes, - we ſhall 


endeavour to remoys all ſuſpicions" which the 


author here inſinuates. He ſays, when an 


n has once * — of the baſtion, 


and 
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kin enough to. advance farther, 
it Will be attended With greater diffeulty to 
drive him out again than out of a cedan: this 
he endeavours. to prove by the two firſt 
figures in plate 22 5 where he obſerves, that 
2 greater number of nen may be placed 


' before the redan, in proportion to the ene- 


my it can contain than before the baſtion, 
but the author forgot that the baſtions are 


well defended. by a grazing fire, and that ſin- 


gle redans have no deſenos at all; heſides, as 
the baſſtions are more ſpacious, there is more 
room for placing troops in them to defend 
the enemy's approach, and conſequently the 
attac of a baſtion is infinitely more dange- 
rous than that of a tedan. But let us even 
ſuppoſe, that the enemy has got poſſeſſion 
of the one or the other, will there not be a 
ſufficient number of men to drive them out 
again? thay cannot be ſuccoured in the 
baſtion without ſuffering a furious diſcharge 
of artillery and ſmall arms from the oppoſite 
flanks; vole the defenders give all over for 
loſt, and run away, they will have it always 
in their power to drive them out of the baſti- 
on, and that with more ſlaughter than out 
of the redan.  - 
The ſecond: figure plate 22, rep cleats an 
intrenchment,. intended to have been made 


dloſe to a river; and as it was to be-executed 
directly, time would not permit 1 it 


of- any other figute than a right lige but 
detached Cs. Were to be 


4 added 
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added afterwards; ſuch as are marked here, 
whereby the author imagined it would —— 
2 good defence; becanſe, if the enemy ſhould 
get poſſeſſion of any of theſe detaehed works, 
he would be ſtopped by the wet ditch, and 
ſoon be drove out again by, the gauling fire 
from the oppoſite part of the line. But ag 
the faces of the detached baſtions are not 
defended from any other part, this conſtruc- 
tion is defective on that account; whereas, if 
the outworks were conſtructed in ſuch a 
manner as to defend each other, they would 
then be able to make all the defence that 
could be expected. How it is that the au- 
thor did not perceive this defe; which is ſo 
contrary to his eſtahliſhed principles, i is im- 
* to know ; unleſs age and infirmity 
d deprived him of his former ſagagity, 
which is not unlikely, ſince he died Wen 
after this work Was publiſnhed. 

When the approach of an enemy is 10 fud- 
den, 38 to leave no time for quite finiſning 
the retrenchment, detached baſtions and lu- 
nettes ſhould be made at proper diſtances, fo 
as to flank each other, and * ꝗ — curtains muſt 
be ſupplied by fellings of trees, if they are at 
hand, or by all kind of wheel-carria = 
elſe by ftakes, timber, &c. and if 
any time afterwards, the curtains may 
be made. But if a general 7 — #41 
the rick of à battle, artillery and — 
muſt be placed in theſe detached works, 3 
* intervals r him to march out 
in 


= - Ds 4 
— 


* ; FI TELUD 

inn order of battle whd he ihinks proper if 
ths ge 8 reſolved in ww thro" theſe v< 
penings, the'fire from th 'aftillery and ſinall 
arms, Fs ing out of theſe works; may per- 
haps make him Tepetit'« of his raſh, attempt, 
ot at Teaſt 'diforder im in fuch a 4 a manner, 
that if the ttöops march in good order againſt 
him, it will be no difficult matter to defeat 
higg 900116330 1/15 1511105 BTR i: ich 42257, 

The firſt figure in plate 45 „ 'repreſents an 
exam ple 6f 1 18 Kind, 4 . his difference 
only, cher ths advafced works do not flank 


each other but very Im! 5 „Which is .o 


much the more ſutpri⸗ 2p the author 

in $iſo m upon ie i HoRt'of” the for- 
els of this work: whether he Imagines 
flat baſtions to be more commodious, 

61 that the enemy Will rather chuſe 10 pals 


N. than attac them I do not know ; 


put 'n my O1 pinion 'he Wilk not paſs ' hath; 
_ he 2 4 deſtroyed*theif aces, ink las 
taken them, which He may eaßly dc ſince 
chere is nothing that can prevent Him, if he 
Jas artillery, and without Which to! army 
now marches; on the contrary, it is what 
ro ae of a all actions "chiefly depends 
on. . ge rte . in 
The second fig,” plate 3 $2: 5 repteſents ano: 
ther kind of detached works, which requires 
"more labour and more time then the former: 
1 18 ttue, the Parts defend each othet much 
Petter; büt 1 rk tHe ne or e os "top 
Hot fo well defend the end of the EN, 
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angle | be this as, . 


if their defence by has 10 graze 25 prone 
1 * 172 0 


ſuch; exam 
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theſe are always e ze the 


number of different manners in which lines 


may be made, and ſomegings one form, at o- 
Q, 


thers another, may be uſed, according as jhe 
nature of the ground will permit, and; all, of 
them may be uſeful in different occaſions and 
circumſtances(((ꝛ( „4 
After all the different conſtructions of lines 
that the author could think of, he ſays, it 
has been a queſtion for ſome time; whether it 
was. proper or not to join works incloſed on 
every ſide, to lines; or retrenchments; that 
is, redouts or forts. Some authors are of o- 
pinion, by placing them at proper diſtances, 
fome parts, the troops in the adjoining parts 
of the line may rally and form themſelves 
under the protection of, their fire; and that 
they ſerve as ſo many points fixed, Where 
the troops are to join, in caſe the enemy 
ſhould penetrate the line in any place. On 
the contrary, others maintain, that, ſuch 
works are dangerous, in regard, that if the 
enemy ſhould get poſſeſſion of any, it would 
be very difficult or almoſt impoſſible to drive 
him out again. In all queſtions of this kind, 
the general manner in Which they, are. pro- 
poſed renders them ſeemingly more difficult 
to ſolve, than they ther wiſe ſfould be; for 
da pace mn nene enen 
occaſion, is there any reaſon for its not being 
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ſo in any other? It would be much more to 
the advantage of the reader, to find out 
where and when a work of a particular kind 
may be uſeful : for there is none but may be 
good on ſome particular occaſions. Thus 
when an advanced fort can be turned, or 
one near the ſea or a river can be at- 
tacked in the rear, it is evident that it 
ſhould be fortified all round; how many 
batteries have been taken, as well as forts, 
for want of this precaution, As to. forts in 
or without lines, if it is difficult to drive an 
enemy out of them, it muſt likewiſe be as 
difficult for an enemy to get poſſeſſion of 
them. The query lies then, whether ſuch 
a work. may not be made ſo ſtrong, as that 
the taking of it would coſt a greater loſs of 
men, than the poſleflion is worth ; that this 
can be done there is no doubt of; and there- 


fore when a general judges ſuch works ne- 


ceſſary, he ought to ſee it made, ſo as to an- 
45 deſign; but if time or circumſtances 
will not allow it, he would be to blame to 
expoſe his troops in a uſeleſs manner. It is 
upon ſuch occaſions, that the judgment 
of a general, and the ſkill of an engineer, 
muſt decide what is to be done, in order to 
po his army from the danger of being de- 
cated. | | 


CHAP, 


— 44s e 
neee r 2 


. 7 
* 

- 
= 
= 

: 
+ £ 
' 
- 
+ 
F 


— — 


* +6 


» — *. 
Myr nemo rn wa wore A 


. 


— 


1 


1 


E 


7 9 


5 Aube 1 i 
; wud , n. a 6 OO e . 
—— 444 1 alk 4s as - [4 - 1 
ernennen n: en. N 7 
— ® 


WM, 4 
* 18 
- vs) 


q 


"4 . 
* Nan 


2 


4 


- * 


=Q 
- 
© 


— 0 50 8 


1 
1 »# j 
» <4 K in SY 
7 
111603 


— 


ENGINEER, 


CHAPTER Taz NINTH. 


I. Advantages to be drawn from a river, to co- 
ver lines. II. What is to be done in flat 
ground, when under the fire of the intrench- 
ment. III. When it is at a diftance from the 
awbole, or any one part. IV. Of inundations ; 
eaſe where they may be made by fingle dams. 

. Thoſe made with ſſuices; their incon- 
veniencies. VI. A more perfect ſcheme. VII. 


Scheme of an inundation for lines that are to 
land a long time. VIII. 2 of 
ams 


dams ; means of correcting them. IX. 

too long: means of defending them. X. Reca- 
pitulation of all theſe defects. XI. A new me- 
thod of forming inundations in flat ground, in 


any place. | by 


J. F all the aſſiſtance that can be expected 


from the natural ſituation of the 
ground for the defence of intrenchments of 
great extent, ſuch as lines, there is not any 
more advantageous than a body of water, 
which is, or can be made, ſo deep as not to 
be forded. 

This aſſiſtance, ſo deſirable, would natu- 
rally preſent itſelf, without any neceſſity of 
improving it, whenever there is a large river 
in front, was it not for one circumſtance, 
always to be joined to it, namely, that it 
might not be turned by the enemy. | 


M 4. 4. 
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It is very rare to —— unĩ- 
ted : the curſe of a river, ſuch as e here 
ſuppoſe, 3 is always of ſo great extent, 0 it 
is impoſſible to line one of its ſides entirely] 
and whatever may be the fituation, or extent, 
the intrenchment will not hinder an enemy 
from paſſing above, or below it. 

ITheſe rivers therefore, ſpeaking in gene- 
ral, cannot ſerve for this uſe, but may be- 
come themſelves almaſt an impenetrable bar- 
rier, by the help of much leſs, and quite 
different /w „ Which we thal err of in 
chap: D. 18d DOE 91 

Moſt 1 rivers! Aue, arefereblls f in this 
caſe to large ones, for they commonly riſe 
in the mountains, and running through a 
flat. ground for ſome leagues, empty them- 
ſelves into. others much more; conſiderable. 

The great river and the mountain, in this 
caſe, ſerve to cloſe and ſupport the extremi- 
ties of the line, and there is no more! to do, 
than to render the front difficult of acceſs, 
by the aſſiſtance of the ſmall one; which is 
executed after different manners, according 
to time. places and other eircumſtances. 

II. We have before obſerved, that when 

a riſing ground or eminence runs parallel to 
—_ river. the line muſt: be traced on it, as 
well to heve a command, as that the camp 


may be more dry and Wholeſome, and the. 
communications be on firmer. N coal 


better for carriages. b god 201 0 


- When 


0 


ENGINEER. 
When the line thus traced is every where 


at a proper diſtance from the riwer, that is 
from 80 to 100 fathoms, it is a great advan- 
tage, becauſe the paſſage is defendediby ſmall 
arms, without much labour and trouble. 

If the meadows between are level and of 
a great breadth; ſo that t they cannot retain 


the waters, or if time or means is wanted to 


ſtacle to the enemy. i} 
Theſe waters — frpporred by 


dams of earth, which being raiſed above 


the banks, force the water over the meadows; 
theſe works, the only ones I have ſeen, have 


a great inconvenience, as they ferve for 
bridges to the enemy. Thoſe I invented at 
Deckendorf,, and uſed in 1743 at the N of 


Queich, are exempt from this defect. 


Their number depends on the greater or 


lefs fall of the river, and the height of its 
banks from the water; for example: 


If this fall be two feet in oo fathoms, and 


the depth of the bank only five feet q the 
dams muſt of courſe be repeated at every 25 


fathoms, in order to make the water riſe four 
feet and a half, which is the proper height en - 


prevent its being forded. 1% 10h 1 


But 


undertake a greater work, it will beſufficient- 
to raiſe them within their own! banks; and 
keep up the water at certain ſpaces that it 
may not be forded: there are few that have 
not banks 5 or 6 feet deep, and that is ſuffſi- 
cient; if they are Ae are a r ob- | 
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Fig. 2. 


AFAIK LA 
But if this fall be only fix inches and the 
banks y feet, a dam at 500 fathoms diſtance 
win uce the ſame e (xj £4503 wL4.57 
III. In the preceding article, I have ſup- 

poſed the whole courſe of the river under 
the fire of the line; à very advantageous cir- 
eumſtance, becauſe the enemy may be pre- 
vented'| from throwing bridges over it, or 
cutting the dams; yet when the river runs 
above 10 fathoms from it, which 1 reckon 
a very proper diſtance for ſmall arms; by 
additional works, av much or more alſiſtance 
may be drawn from it. 


N. XxV. If it runs off in Ubown; iche neither 


too open, nor too much ſunk, ſome advanc- 
ed works, joined to the intrenchment by 
good communications, will be en to 
gy mem: 57 iti) 

If the depth or breadth: of: theſs curves 
render that expedient ſubject to difficulties, a 
canal maſt be cut from one extremity of the 
curve to the other, in a ſtrait line, obſerving 


to dam the old bed, as will be ſhewn here- 


after, leſt the 1 porno turn net We 
water. 

When the river is every ene at too 
great a diſtance, a new bed muſt be dug for 
it, in order to draw other advantages beſides 
thoſe which the nature of the ſituation affords. 
The direction of this new bed requires 
ſomè eſſential obſervations: if the eminence, 
on which the intrenchment is ſuppoſed to be, 


is too high to carry the water up, or the fide 


next 
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next the meadow. very ſteep.ſ che canal may 
be cut from 15 to 20 fathoms diſtant. or 
more, if that is not ſuffieient to command it 
throughout, throwing the earth om both fides, 
in form of a glacis, which increaſes the 
depth. 1 ſay from 15 to 20 fathoms, be- 
cauſe that diſtance does not diminiſh, the ef- 
fect of ſmall arms, and a, ſoldier, eſpecially 
if he is not well diſeiplined, will be leſs con- 
fuſed, and fire more exact, than if che ene - 
my Was nearer, 1 ails tt 1300 19 NN 
Where the hill is ſteep, the line ſhould 
lie as cloſe to the edge as poſſible, and the 
fide ſcarped, to render it difficult to mount 
the intrenchment; and where it is neceſſary 
to run off from the ſide, it muſt be made in 
form of a glacis, ſo as to leave no cover be- 
fore it, which alſo furniſhes earth for its con- 


ſtruction; at leaſt in the firſt caſe, without 


being under a neceſſity of digging a ditch, 
which being very low in regard to the ſum- 
mit of the parapet, will be badly defended. 

In the other caſe, that is, if the intrench- 
ment ſlopes. gently down to the meadows, 
and the river can be brought there, nothing 
better can be done than to turn it into the 
ditch; which is then indiſpenſable, as well 
to defend the acceſs to the parapet, as to get 
the earth of which it muſt be made.. 

The river, which muſt be dam'd at the 
place it quits, and where it falls again into its 
old courſe, being at leaſt ſufficient for a re- 
ſervoir to ſupply theſe two different 2 
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with water, "Al alſo ſerve. as bee barrier 
to the intrenchment. 
When the river flows without much 
ra apidity, in a valley, border'd by riſings, or 
when the ground riſes gradually to the right 
and left of the river, all before it may he 
laid under Water. 585 

. Theſe inundations are made by dams of 
earch, which be d the river and the low- 
eſt part of the ground, retain and elevate the 
water; but as the water may carry away the 
dam 2 it hou'd overflow, care muſt be taken 
to make proper voiders.. 5 | 

Experience ſhews, that ſhallow. water 
deen on natural ground, does not hollow 

„when it can extend itſelf. In conſe- 
EY of this obſervation, whenever the 
valley ſlopes, towards the river, there is no oc- 
caſion for any other diſcharger than the 
ground itſelf beyond the dam; but for grea- 
ter ſecurity the ends mult be hurdled and 
gazon d. 

Another material advantage reſults "ul 
this work ; for, whether the-enemy cut the 
dam, or turns off the water by a canal, they 
can only drain, one part of it; becauſe to 
drain, it entirely, they muſt dig and advance, 
as 1t runs off to the very loweſt part; which 
as not to be done in one night, affords time 
to diſcover and oppoſe them; beſides, they 
cannot do it without being greatly expos'd 
to the fire of the intrenchment. 

Ws - Theſe natural diſchargers ſave much 


work, 
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18 


places as I 128 mention d. But N 
valley 1s level, or fo harrob that che ends 
the dams muft be carried to the riſing grou Fr 
or even from one hill to another, „it is ident, 
recourſe muſt be had to other 4 means. 11 
that caſe ſluices of wood are e — 
5 ee l nat = 
When they ſerve as Gchatgelt 18 > nt, he they 
are erected or the wege, nd the 
fix d on the level of tlie round: The advan- 
tage reſulting from this, is that there is no 
1 but for che foundation, 
and theſe fluides being leſs High gh by the depth 
of the river, require” els 'ti te and wood for 
their — — 1 bc Alo edſier ma- 
nag d. Theſeatvantggeßafe Eounter-balanced 
by different inesnvefifencks; the river not be- 
ing able to Pals orkt the flooring, e 7 755 
have its natural cburſe, without. cu it 8 
dams that ftops it; which is neceſſ 
done, hene m gem At a dit 4 8 55 2 
when at He end of the War] in order to'dr : 
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FIELD | 
if the oppoſite extreme, it may e blow 
the ſluice and carry off the dam. 

A few hours rain, or a: fucddes dien of 
now, conſiderably ſwells theſe mountain 


rivers; they muſt therefore be watch d night 


and day. In ſhort, a cannon ſhot, or ſame de- 
fect i in the work: or their conſtruction, "ay 
diſorder the whole in a moment. 

VI. The count Aumale having order d 
me during the campaign in 1743, to 9 
the lines of the :Loafre in condition; | theſe 
conſiderations oblig d me to ſeek ſome me- 
thod more fir 1 . 3 fa- 
tiguing to diſengage from the ſuperffuouz 
3 new Ne wanted to raiſe, and 
repair alſo moſt Een ul ehe e ones i for my 
defign was to dam thoſe ſlujees moſt expos d 
to cannon; and that are made as 97 
as the bottom. of the river, ſupport a gr 
height of water; which renders- them 1 
ſecure and more difficult to manage. 

:I was! reſoly'd. Wee uſe reſervoin 
of wood, the. flooring laid on the interior 
fide, three or four feet lower than the ſum · 
mit of the dam, had. according to this 
ſcheme a convenient ſſope. Five poſts with 
grooves jar 7 the eee —— equal 
parts or paſſa eee gether 24 feet 
22775 5 5 commondrgdl 

6 2 may per Appear en. 
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Water paſſing thro a ſpace double; in 
breath to angther,. runs abont half 9 
which rendets the inequality of 2 leſs 
ſenſible; it is therefore much eaſier to keep 
the inundation at a certain; height, by : means 
of theſe ſhuttets. N60 B A1 Ot Sb Del 

Beſides, if one of thewppar Lluiges is car- 
ried off, or one of the dams ſheu'd; burſt, all 
is in danger, if the diſchargers are not large 
enough to give ſuffeient room. for. this. addi» 
tional water to-ruſh out. It is for that rea- 
ſon I make the floors of the reſervoirs fo low 
for in ſach an emergency! all che ſhutters 
mult be rais di tho it does not appear nece(- 
fary ; fos the upper waters continually en- 
crealing the breach they have made, mme 
down ſuddenly in greater abundance. 

Theſe reſervoirs "<bould be made at a lie- 
tle diſtance from the line on the meadow, 
and not in the rixek, becauſe; the depth 
would render them leſs ſolid, As they have 
leſs wood work ungovered, and as the ſhut- 


ters ſupply the place of vanns, they are more 


lecure from eannon ſluices, to which I 
think them preferable, as Well for the a+. 
bove - reaſons. = being of a much lighter 
and ſimpler conſtruction, there is ne- more 
Thag — for them. than what the ſol- 
„ot pioneers employ: to raiſa the dam. 

ſo TY is: finhiſhed at See. us 1 MB 10 
VII. When, theſe. lines ate made: to ſub· 


iſt all the war, or even in peace, one [would 


chuſe that theſe inundations may be made 
and 
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III. 5 | 
and filled on the firſt order, that is to ſay, 
in the ſhort time neceſſary for filling ot 


empwpiog eit 'baſons," ſome littls additi 


anal Work muſt be done. 1 ˙·˙ 

Each dam muſt in this caſe Wike a Alice. 
the eill of which muſt be as low as the bot- 
tom of the river, and the floor large enough 
to let the water paſs at all times, the rſs 
of the water not being conſtrained; the dams 
need never be cut to let out the water on 
any emergency, when they are ſettled and 
well ſodded; ſuch in ſhort as we need 
This is the only uſe I think we 
ſhould make of "theſe ſluices, as well for the 
reaſons already given, as the following. 

Fir, Their height being equal to the 
depth of the river, it is often very difficult, 
and ſometimes impoſſible to raiſe or lower 
the vanns, in à great depth of water; for 
theſe vanns being very high, are greatly 
preſſed againſt their grooves, tho ſupported 
by the lower inundation. I here ſuppoſe 
the common vanns, becauſe they are ſub- 
je& to leſs inconvenience, than e of a 
more gomplieated: eonſtruction. (at, 

* Secondly, The ſuperficies of the\ inunds- 
rion-muſt- be regulated by the ſhutters, and 
the river muſt fall entirely in a caſcade. It 
-eonceived what the floor muſt ſuffer, 
by the continual-preſſure of ſuch a body of 
water ag well by its weight, as its whirl- 
ing, and tho "nag gets iN be gathered 
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bir 
ly founded in clay; But as liquids reſs in 


roportion to their depth, the leaſt 
—— the earth and floor, increaſing every 
moment, may blow it up. The cill indeed 
is more ſecure, becauſe of the dovetail'd pilesy 


which ſhould be drove before and behind it. 


- Theſe ſluices ſerving only to retain and 
drain off the water, and not to l 
determin'd height, have no occaſion for vanns. 
Two rows of piles, diſtanced from each o- 
ther in proportion to their height, ſerve for, 


and form with the checks, a coffer, which is 


fill'd with earth well ramm' d, or with clay. 
This batardeau ſecures the front piles, which 


it ſupports, and the floor which it bears on; 
we have thus nothing to fear from cannon. 
As to the ſuperfluous water, it is — 5 
by ſuch'a reſervoir as I have mentioned. 

I ſhall fay nothing here of the different 
ways, which according to time and means, 
we may turn the old — of this kind, into 
reſervoirs and diſchargers; becauſe I reſerve 
that detail, and the different works which I 
here only bins at, Top” a e _—_—_ on 
their conſtruction. M1 

VIII, Having mus os my opiniotvon 
the. different methods of covering lines . 
inundations, I will here remark gd 
difficulties attending, and the means 1 would: 


recommend to ſutmount or avoid them. 


The conſtruction of dams 4s + ſabj6@ to two 


inconveniencies; their multiplicity caus d aby 
0 : A N 


the 


Finally theſe ſluices are common= 


tion 


it at a 
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1 the great eeeeeeneeeneeſab⸗ 
Ur | ject of this article. 
' | Theſe dums made of earth {for thoſe I 
fed the conſtruction of; will be of no 
uſe here) are, as I have already remark'd, 
|; | as 3 an _— and conſe- 
{8 ue an de and fatigue to an army 
a : _— mem. The only: remedy 1 know 
of r: (6: eſſentiab a defett, is to make them 
only at alt thoſe places, which are deſigned 
for poſts 3 beca this:decteaſes their num- 
| ber, and to make them as high as poſſible 
Il | with prudence.) H there are ſluices in the 
If river; there Will be found an advantage, 
"i which perhaps een t at firſt 
j | view. to Shed teten nz 4 ub 2150 
. Suppoſe: the river five feet * if the 
cheeks of the ſluioe are only rais d ꝙ feet, it 

1 is evident they will throw! but 4 feet water 
Wt - on ther meadow. If there are four ſluices 
"I following each other, and diſtanced ſo that 
* each ſupports theſe 4- feet of water, there 
1 remains two below. — dam, which 
M is therleaſt that can be to hide the bottom — 
the river ànd prevent its being fill'd 
ſay that one —3 only of 15 feet high, will 
be of more effect than thoſe 4 of g feet _ 
and which taken to er are r y 
higher by : 21 feet. . 

Ihis difference hap N — — 
ſluice bein g only — 5 feet in the river, 
and koi alone 10 r water over the 
A — een 
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The little ones an the contrary being re- 
peated four times, loſe 20 feet, which gives 
15 feet difference. The 6 feet, remaining | 
proceeds from this that the laſt;:each 
of | theſe: ſluices only fu orting 2 feet more 
of vater, than that hit; there are 


three which loſe! 2 feet e Another ad- 


vantage of the great fluice is, that it throws 


2 feet more water between the firſt and ſe- 


cond fmall ones, 4 feet more between the 
ſecond and third, and 6 feet more between 


the third and laſt. tl 54g of þ 


Dams, ſluices, av deſtivoirs raked. ori the 
meadow have entirely this laſt ——— 
but it is not near the ſame with” reſp 
their difference in height, becauſe o — p 
feet the depth of the river, which is only 
once reckon d; ſo that by the ſamte — 
tion, o feet will produce the ſame e 
16. The profil will explain what may ap- 
pear obſcure in this article. The thiokneſ 
of theſe: dams, increaſing in proportion to 
their height, certainly require à greater quan- 

tity of earth; but they diminiſh the number 
of fluices and reſetvoirs, and, Hat is more 
eſſential, there are fewer bridgesito guard. 

If I ſuppoſe. theſe retainers ob this height, 
it is only to make this propoſition) more in- 
telligible; for being only; neceſſary to have 
them of timber and clay, and not of maſon · 
ry, which' is too ſolid for field work, I would: 


not have them exceed 12 feet: this Will even 


be too much for ſluices with vanns ; but to 
| N 2 prove 


A SFFELD 
| prove that thoſe I propoſe are capable of that 
1; reſiſtance, it is ſufficient to recollect that their 
h coffers make them real dams, and tho they 
are 12 feet high from the floor, they have 
not 12 feet of water to ſupport; there being 
but 5 feet difference between the upper a 
lower inundations. 5 65 Fae <2} 
When the valley is to be overflown, the 
lover ſluice is ſhut firſt, and when the water 
1 is riſen to a proper height the next is ſhut, 
1 and ſo on; and the water wou'd not be 
1 of the ſame height in all place. 
W IX. The exceſſive lengths of the dams, 
cauſed by the diſtance of the places proper 
to ſupport their extremities, form the ſecond 
| inconvenience. | 
If prxxv1. As the protection of theſe works is a very 
Fig. 1. material point, they muſt be rais'd in the 
narroweſt part of the valley, that their heads 
may be defended by the line, as much as 
fible. As this advantage cannot always 
be obtained, if it be 60 or 80 fathoms diſt- 
ant, a lunette muſt be conſtructed to hold at 
leaſt a hundred men, and turned ſo as to be 
flanked by the retrenchment. FRE 
pl. xxvl. But when this diſtance exceeds 80 fathoms, 
Fig. 2. 3, the ſureſt way, I think, is to raiſe a redout on 
4+ the inundation itſelf, or breaſt works, 30 
| or 40 fathoms from the oppoſite fide, which 
may crofs the dam: the opening next the 
enemy muſt be covered by a turning traverſe. 
This muſt alſo have a lunette, which only 
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ENGINEER. 
ſerving as an advanced work, or rather a look- 
out, may be much ſmaller than the others. 

A double parapet raiſed on the dam will 


ſecure the communications of theſe different 
works, at leaſt from one piece to another, if 


the quantity of earth required ſhould be too 
reat. The author's meaning muſt be, that a 
Agde parapet is to be made only, in caſe the 
weight of the great quantity of earth is too 
much, and not as it is expreſſed above. 

This calls to my mind, the method taken 
to conſtruct one of the dams of the Loutre. 
It is an intrenchment covered only on one 
fide, which by its ſeyeral turns is ſecured 
from enſilade, and yet oppoſes a croſs fire, 
ſuperior to that from a point of land, ſtretch- 
ing out from a hill. This work, which 
does honour to the engineer who directed it, 
ſhews what may be done on like occaſions. 

X. The difficulties found in covering lines 
by inundations, I think may be reduced to 
the three following caſes. | tt 

Firſt, When the ground, thro' which the 
river runs, is on a level for too great an ex- 
tent; how can water be raiſed on a flat 
ſurface, without means of confining it? Vet 
this is not impoſſible; but I don't know that 
it was ever attempted. 

Secondly, When for the ſame reaſon, the 
dams are obliged to be made exceſſive long, 
for want of nearer ground to ſupport their 
heads, they require much work, and poſts 
in front; which being liable to be attacked 
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22 
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FIELD 
at a time when darkneſs renders the defence 
drawn from thoſe in the rear weak and un- 
certain, give poor encouragement to officers 
charged with ſuch poſts. RES 
Laſtly, when the gre. t fall of the river 


renders it neceflary to 1 ultiply the dams, 
which (without reckoning the increaſe of 
workmanfhip) are ſo many bridges to guard, 
they muſt of courſe be carefully watched. 

J have ſhewn what is commonly done in 
each of theſe caſes, but if I was charged 
with ſuch an undertaking, I would avoid 
— obſtacles, and go quite another Way to 
work. Tn n iy: 

This expedient I think preferable to the 
common method, for by it I would undertake 
to render the line inacceſſible without theſe 
fluices, or long dams, which are ſo trouble- 
ſome, or thoſe poſts, advanced and dange- 
rous, and with a quarter of the expence. 
This ſcheme, as plain as new, I contrived, 
by order of the court, in 1735, for the lines 
of the Spirbach. This river we have ſhewn 
runs almoſt every where at a conſiderable 
diſtance from the hill, flows full to its banks 
thro' flat and very broad meadows, Neceſ- 
ſity obliged me to ſeek a remedy for all; in 
fine, I poſitively promiſed an inundation, 
commanded Ker by ſmall arms; but 
without explaining the method I propos d to 
follow: this was perhaps eſteemed a chime- 
ra; be that as it will, J heard no more of it, 
2nd a little after, two brigades of engineers 
. i Were 
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| ENGINE E R. 
were detached from the army, and charged 
with theſe lines, I could not with decency 
propoſe my ſcheme, as they did not demand 
it of me, ſo that the e of execu- 
ting it at the camps of the Loutre, and of the 
Queich in 1743, not taking place, I never 
produced it, nor even committed it to wri- 
ting; however, the publick may judge by 
the following, if it has any other merit than 
its noveltix. | | 

XI. I ſuppoſe all the above difficulties united, 
that is to ſay, the valley quite level and of a 
great breadth, which, according to the com- 
mon method, renders all ſchemes impractica- 
ble, and the river flowing full to its banks, 
has only 4 feet depth and 2 feet fall in 100 
fathoms, ; 50 5 

My method leaving me at liberty to pre- 
ſcribe what breadth I pleaſe to the inundati- 
on, I will examine what is the moſt advan- 
tageous; if it is too narrow, it is not a ſut- 
ficient obſtacle to an enemy; if too wide, it 
is badly defended, and the dams extending 
in proportion require more work. Theſe 
things conſidered, I determined its breadth 
between 40 and 60 fathoms. 

I trace the fide 60 fathoms from the cur- 
tains and other principal- lines of the in- 
trenchment, obſerving in thoſe places where 
the riſing, and conſequently the fortification 
winds, to follow thoſe only of a great extent, 

and to contract the — before the others, 
that is to ſay, to run out from 40 to 60 fa- 
N 4 thoms, 


FEELDY 
thoms, according" to the! greater or leſs p 
PR of theſe — 2 it 

proaches to a right line the leſt extent it 
have. bas ovotle sub dotik 6 ufo ty. 
"Six feet within trace a parallel ditch Hide 
15 to 20 feet broad above, and from 4 and a 
half to 6. feet deep, according as the water 
will permit the earth dug up will form the 
dam made lengthways to ſupport the inun- 
dation, reſerving 6 feet for a and this 
dam is f. ppl ls as to leave no e _ ho 
FORT (LET 21S VO 333 

If F have no eber, 1 Aal ano- 
ther ditch parallel to this at the foot of the 
intrenchment, which in this caſe follows its 
windings; if not, it muſt be contrived that 
the ſcarp may be ſeen r e from the 

arapetr. £4 SSM iner 2 
The breadeh being . thus determined, I 
trace the retainers at Wer veed feet deſcent, 
that 18; according to the ſuppoſition, one at 
every 100 fathoms. Thee retainers are 
formed over the whole breadth of the mea- 
dow by dams of earth, and over the ditches 
by batardaustis of wood; the reaſon of this 

difference will preſently! be ſ een. 0 3:1 
The dam on the fide begins at hg! 
height, and ends at 5; that which erofles the 
meadow, ſuppoſing the baſon level; is raiſed 
very where 51 — it ſuſtains but 4 ftet 
water in wha peſt 1 place, which i is ſufficient 
fo e 2 _— as the foo of the upper re- 
Lf : tainer; 


E N GIN EIER. 
tainer ; but this foot; is alſo neceſſary, to pre · 


vent the wraater from bverfl 
The earth for the dams of the retainers is 
taken from a ditch dug above, and as. deep 
as thoſe to which ĩt communis ates at che ex- 
tremities; leaving 6 feet herm at leaſt between 
the foot of the dam and the 


height at leaſt. edge oY FO 
The dam batardeau adjacent to the ſide of 


the inundation muſt be made ſo that it can- 


not be walked over; and as it cannot be 
waſted by theſ water, it may be level witli the 
ſurface; it will likewiſe ſerve as a feſervoir 
in caſe of need. How a batardeau can ſerve 
as a reſervdir is not poſſible to be under- 
ſtood ; excepting the author means, it enn 


to make a reſervoir in caſe of need. 12 


The other is of a different canftradtion 4 a 


ſingle vann in the middle, without any more 


expence, will have the ſame effect as a fluice, 


which coſts much more; this vann being 
raiſed, will fill the ditches; which commu- 
nicate with each other, in a little time; by 
clofing the vann, and throwing the river; into 


its old courſe, at will ſerve as a reſervoir; in 
ſhort, when an inundation is to be made, 


ſome planks, ſlipped into the grooves, ng 


ſupport it to a determined height... 


The day objaftion- l Knovrs ilat-eoky e 
made to * method. is the loſs of, water 


cauſed by filtration thro the lateral dams. 
This does not appear probable to me, as they 


are 


— to nd 


{carp 3064 the 
ditch, whoſe» ſlope im muſt be equalato its 
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are very low and — RR this 
filtration, it an be ab ĩnconvenience, as we 
need never want a {| of water from the 
river. If it is feated that the vanns are not 
ſuſficient, the poris of the dam, which form 
the reſervoit, muſt be lowered by ſome 
inches, however, ſo as that they are higher 
as they deſcend with the ſrream; the conſe- 
quence of ſecuring the entrance of the wa- 
ter is manifeſt, ſince it is upon this the 
e AA. Hain lot "> A 
'This\method-is equally. go od to cover lines 
entirely by inundations, — to correct the 
defects of thoſe already wann now! he 
Pye 0p han Ve 0e 496 4-1 
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Ont2nvartons on the ninth bsp 


As there are — — ben 
or brooks, the manner of taking advantage 
of their courſes, in retrenching camps, is 
here particularly conſidered; and as the 
author ſeems to be ſomewhat obſcure, ſb. as 
not to be eaſily underſtood, by readers who 
are unacquainted with theſe works, a more 
particular explanation of ſo uſeful a ſubject 
Will, I hope, not be deemed uſeleſs. 

He ſays, that when a large river runs in 
the front, it forms almoſt an inpenetrable 
barrier; by the aſſiſtance of very few! works ; 
but as its great length cannot every where 
be ſufficiently guarded; the enemy may pals 
it either above or below, and attack the camp 

in 


ENGINE E R. | 
in the rear or in flank, as he finds it moſt 
convenient. But ſince the tiver is a ſuffici- 
ent defence in the front, the attention of a 
general ought to be confined to tha ſecuring 


his flanks and rat, either by works in thoſe 
places, which are moſt eaſy of acceſs, or hy 
moraſſes, if there be any at hand, or in ge- 
neral by all ble meatis, that nature and 
art can afford: but if the enemy croſſes the 
river with an intention to hem him ãn on all 
ſides, the general muſt know whether his 
camp can be forced or not; if not, whether 
he has means to ſubſiſt his army till the ene · 
my is obliged to retir me. 
If a river is not very large, andits eourſe 
may be carried round the greateſt part of the 
camp, or has 4 conſiderable bent, ſuch a f1- 
tuation is certainly very favourable, provided 
the ground un the te ide: does not 
command the works of the camp; it ãs hke- 
wiſe: very advantagious to have a. ſufficient 
quantity of ſweet water ſo near the camp, 
that the enemy can by no means cut it off. 
for the uſe of both men and/ cattle; for: all 
other neceſſaries but that may be tranſport- 
ed from other places. ttloizensldze iI: 
If a river is ſo ſmall as to be eably paſſed, 
dams may be made at proper diſtances, fo as 
to raiſe it higher; or if the ſituation is 
favourable, an inundation may be formed, 
of ſuch an extent, as not to be croſſad with- 
out the utmoſt difficulties. But in both ca- 
ſes, great care muſt be taken to prevent the 
enemy 


188 


out 6 


— 2 5 8 river, the rw 


h but when that di 


work depends intirely on the 1 güarding 


to any moderate height, the author prefers a 


FIE | 
„from eutt theſe” dams, and to let 
ich reaſdh ſtrong 
S muſt e near them, and ſe- 
cured either: by 4 redout, 'or any other 
ſuch Werkes the re of the tuation will 
ad init. a1 510 O09 1603 itte e 
If there 15 Tifin ſing ground within — 80 
uſt 
vit, and am inundation rmed, 
— — * between the river and camp: 
ande 00 great for ſuch 

— two ditches relay then be made near- 
ly-paraltelto the fifing gröund, and within 
40 or 66 fathoms an eh other; theſe 
ditches muſt be eroſſed by two others, ſo as 
to bring the water from the river into the 
former; or if che grotmd between is low, to 
form an inundatien- The reader muſt be 
ſenſible, that the whole ſecurity of fuch a 


| 
| 
| 


the dams which keep up the water; for if 
they are not, the enemy may paſs ther, be- | 
ing ſo many bridges ready made, or demo- 
liſh them, juſt as he finds tt moſt convenient. 

When the water ef à rivet is to he raiſed 


ſingle dam of a ſufficient height to three or 
four ſmall ones: thus if the water requires 
to be raiſed 10 feet at the lower end, and the 
banks are gj feet; he preſers one dam of 15 
feet high to four of 9 feet, placed ſo as to 
raiſe the water to the ſame height above. His 
reaſons are, that the height of the four dams 
Y amounts 


— — 
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amounts to 39 cet, and therefore tha differ- 


| ence between this and 1 5, the height af the 


one, is 21 feet; and xhe four require four 
guards inſtead of one, which fatigues the ar- 
my. How it happ ns that the four raiſe the 
water no higher than the one, is thus made 
out; the firſt or lowermoſt will raiſe theater 
four feet above the bank 3; and ag tro feet = 
water above. the bank is reokoned; the 
that can be allowed to hide the bank 5 
ſecond 1s placed 7 
ter is two feet above the bank, and thetefore 
can raiſe the water but two feet higher; and 
the third and fourth Will raiſe the water no 
higher for the ſame, reaſon; ſo chat the low- 
eſt raiſes the water four feet, and the three 
others together 6, which. makes 10 feet in 
all; and is the ſame as ONE: of 15 feet ſunk! 
5 into the riyer. 201 din: 
To ſhew how.much ork of. the * 
at 9 feet high exceeds the one at ij 5; ãt muſt 
be e that the preſſure of water a- 
gainſt a perpendicular Draco, is equal to the 
weight of a triangular, priſm, whoſerheight! 
is equal to the breadth of = rivet; and the 
baſe and poſales right angle triangle, two 
ſides of 455 ch are equal each to the height 
of water. Now ſince the height off theſe 
priſms are the ſame, viz, the breadth of the 
river, and their baſes. ſimilar triangles, and 


theſe ſimilar, ce e as the ſquares of one 


of their ſides, the total preſſures are id on 
another as the ſquares; of the heights of the 


Water: 
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water: and as the ſolid content of theſe 


dams muſt be proportional to the weights 


they ſupport, the quantity of the work in a 


dam of 15 feet high is to that of one of 9 
feet high, as the ſquare 22 5 of 15 is to the 
quare 8 0 0f. : and as there are four of 9 
feet high, and 4 times 81 makes 324, the 


quantity af work in the one is to that in the 


dun, as 225 is to 324, or as 75 to 108 
which is not ſo great a difference as might 
have been expected. This is upon the ſup- 


poſition, that all the dams ſupport a quantity 


of water proportional to their height, which 
is not here the caſe ; whereas it ſhould only 
be the difference hetween the height above 
and below each dam; and as this difference 
is only two feet in the three upper dams by 


ſuppoſition, if therefore we ſubſtract 3 times 


the ſquare, 49 of 7 which is 147 from 3a, 
the difference will be 177, and hence the 
work in the one will be to the work in the 


four, as 225 is to 177 or as 75 to 593 ſo 
that in reality the four require leſs work than 


the one; or at leaſt no more; becauſe the 


foundations ought to be conſidered. 
There are other. reaſons to prefer four 
dams af a leſs. height to one of a greater. 


For it is not always practicable to make 


hut one dam in a river, ſo as to keep up 
the water to a certain height above the camp. 
Since, if the ground is flat to a conſiderable 
diſtance, the water by overflowing will 
ſpread ſo much below, as to prevent its ri- 


ting 
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ſing above. Another diſadvantage attends 
by à ſudden fwelling of the water, or by 
the want of a ſufficient ſolidity, it willi be 
much more difficult to repait it again, than 
any one of the four. In order to find the 
dimenſions of a profil of a dam, | ſuppoſed 
to be of the ſame form as ĩs repreſented by 
fig. 34, plate 19. of our elements of math. 


the height, we muſt conſider, that common 


earth is nearly twiee as heavy as common 
water, and by; following the ſame! ſteps as 
we did in art. 50 by ſuppoſing nt. 2 
and take w for the whole weight inſtead of 
two thirds, we fhall find the thickneſs of 
the profil above to be 22 parts of the 
height. Thus if the height be 9 feet, then 
9 times 22 gives 2 feet nearly; but if the 
height be 15 feet, then 15 times 22 gives 
3.3 feet, or 3 feet 4 inches, for the thick- 
neſs above; if to which we add 3 one fifth 
of the height 15, for the baſe of thei ſlope, 
we get 6 feet 4 inches for the baſe of the 
profil. It is ſuppoſed, that the caſe of the 
dam is made with boards, ſtakes: or faſcines, 
to 8 the water from waſhing away the 
earth. O „ids toni WIS Toh at n e 
The author reduces the difficulties of ſe- 


curing 5 lines by Water to three, | viii When | 


the low ground is of too great an extent, to 
form an inundation, to the great extent of 
the works which attends it; and when the 


deſcent 
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deſcent of the ſtream is ſo great as to re- 
quire ſeveral dams to the number of poſts to 


be guarded. The two laſt of theſe incon- 


veniencies have been mentioned already; 
and as to the firſt, if I underſtand him, is 
remedied in the following manner. If the 
flats ate confiderably extended, and a riſing 
ground terminates them, upon which the 
camp is ſuppoſed to be: he propoſes to make 
a ditch, from 15 to 23 feet broad, nearly 
parallel to the intrenchment ; and another 
of the ſame. width, parallel to and diſtant 
from it, from 40 to 60 fathoms : theſe two 
ditches ate joined by others, nearly at right 
angles to them; and the earth taken out of 
them ſerve to form dams, by which the wa⸗ 
ter is kept up to a proper height, in the 
ſame manner as thoſe deſcribed above do in 
the river: then he propoſes to make a kind 


of wooden ſluices with ſhutters, acroſs the 


two firſt ditches, where the dams meet 
them, to prevent the water from running 
out that way. This done, the lower fluices 


are ſhut till the water is of a ſufficient height, 
then the next are ſhut, and fo on to the 


laft. 

So far the ſubject is clear; but yet there 
remains one great difficulty in the execution, 
which the author does not ſo mach as men- 
tion; all he ſays is, that the importance of 
fecuring the entrance of the water into this 
baſon is ſelf evident : it appears to me, that 


the lower dam is what muſt be well * 
| and 
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and not the entrance of the water; or elſe {1 
by cutting a paſſage through it, the water | 
will run out of courſe. As to the guardin 
the entrance of the water it is not . 
when the inundation is once formed, which 
muſt be done before the enemy can prevent 
it, otherwiſe it is impoſſible to make ſuch 
a work when he is once near at hand; and 
to prevent the cutting the lower dam, I can 
ſee no other remedy, than to make it where 
the river runs ſo near the intrenchment, as 
to be defended from thence by cannon; for 
the defence of ſmall arms is inſufficient, 
ſince the enemy may bring a greater againſt 
it. Nothing more can be ſaid to it, than 
that a good engineer, who is upon the ſpot, 
may conſider, whether ſuch a ſcheme 1s prac- 
ticable or not. | HEE 
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cnAPTER THE TENTH. 


1 "Intrenchments to by 3 in caſe of a river. 
II. Plans of works to paſs it by open force. 
III. Jo repaſs it in ibo preſence of an enemy. 
IV. Another ſcbeme. V. Example of the 

camp at Nordheim. VI. Precautions to 
be laben io proven the paſſage of rivers. 

VII. Remarbs on Mt de Folard's epaulements. 
VIII. Continuation "of theſe remarks, and 
ſelemes of the' author. IX. Other ſchemes 
ir: ae Folard. On e Ne 


3 
7 


M R various operations A general 
1 may be obliged to undertake to paſs 
or repaſs a river, or diſpute the paſſage with 

an enemy, require the conſtruction of many 
different works, which ſhall be the ſubject 


of this chapter. Theſe works are ſeldom of 
ſo great extent, as to be ranked with lines, 
yet as their figure reſembles them more than 


any other, I thought they could not be bet- 
ter placed than following. intrenchments co- 
vered by rivers or inundations. 

I ſhiall ſpeak of the works alone, avoiding 


as much as poſſible to enter into the various 
circumſtances relating to the motions of 
troops q in order not to depart from my ſub- 
ject, or to repeat without neceſſity what 


noted authors have wrote; for tho' ſcarcely 
any thing has appeared on the kind of forti- 
fication I have here undertaken, yet it is not 


the 
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the ſame with the other; ſince it has been 
ſo 1 arch treated, as to leave no room for 
ay arther improvement; ; : 

II. When a river muſt be paſſed by open 
force, whether it be done by natural fords, 
or-the means I ſhall ſpeak of have rendered 
it practicable, . whether by boats, on floats, 
or ſwimming, it is always abſolutely neceſ- 


ſary, that ſo ſoon as the firſt troops have paſſ- 


ed over, and began to intrench themſelves, 
to make convenient and ſure communications. 

If therefore bridges mult be flung over ; 
hut if there was only one, a fort ſuch as we de- 


{cribed in chapter 2d. will not be ſufficient, as 


not being large enough to contain the froops 
that muſt paſs; the firſt that arrive by e 
ſtraitened in the defence, or run the riſk. of 
being taken off from the counterſcarp. OE? 

Beſides this work, which will be ſuffici- 
ently lined with eight men or leſs to a fa- 


thom, and where the reſt of the troops muſt 


file off, a ſpot of ground muſt be found where 
they can intrench or barricade themſelves, by 
fellings, or Chevaux de Friſe, as they arrive. 

This halting place, I think, cannot be bet- 
ter placed than on the flanks of the intrench- 
ment, which projecting beyond them will 
flank them; without this, they could not 
have too much depth; I think there cannot 
be leſs than 60 fathoms, that the troops may 
aot be confuſed by thoſe who file off in their 
rear 4 1 ! | " 
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As theſe intrenchments extend in propor- 
tion to the numbers that enter, one of the 
extremities muſt be left open: M. de Santa 
Cya, to remedy this, propoſes to croſs by 
branches the intfenchment down to the river 


e e 
by a redout. ee be t g he Tr fe 

This precaution 1s exceeding good, but 
then the ground is broke, incumbered and 
diminiſtiedl. If the river is narrow I think 
this additional work may be avoided, as the 


paces, or to ſupply this 


13 earl f 
enemy will not be able to make an attac, 


without being flanked by the intrenchment 
on the oppoſite ſide, which before all things 
ought ib be in.. 

It is extremely neceſſary, if not indiſpen- 
ſable, according to this judicious author, to 
conſtruct a ſecond bridge, when the firſt is 
finiſhed, was it only to avoid the danger of 
having the communication of thoſe that paſs 
firſt cut off, if the artillery, or any other ac- 
cident, ſhould damage the firſt bridge. 


XXVII. The intrenchment, either entirely, or the 


greateſt part, muſt be included, between the 
two heads; from thence reſults this great 
advantage, that if one of the bridges ſhould 


be broke, the remainder of the army can 


march to ſupport the work that covers it, and 
g 6 Peine, the line finiſhed, it is in no danger 
„„ © SO eee eee 
Tie Beads of the bridges have gates, he- 
cauſe they muſt ſubſiſt ſome time, and muſt 


allo communicate to the right and left, but 


. none 
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none are made in the lines 2djoining. When 
all the army, or at leaſt a number nearly 
equal to the enemy, have paſſed with the 
artillery, if they would advance, each bat- 
talion throws down the parapet and the 
counterſcarp before it into the ditch, ſo as 
to make an eaſy ſlope to march out in battle, 
and thus avoid the danger of filing off. 

Thus we ſee what care and attention is 
neceſſary in ſo hazardous an enterpriſe; they 
muſt endeayour to deceive the enemy, to 
have time to. raiſe the, intrenchment and the 
batteries which defend the acceſs to the 
bridge ; this intrenchment ſhould be favour- "0 
ably ſituated, either by ſuperiority of ground, i] 
or an elbow in the river, which helps to i 
croſs the fires in front. Laſtly, the troops | 
on the other ſide muſt work half at a time, 
each having his arms grounded two paces 
before him, and the other half, prepared for 
an engagement, muſt cover them : they | 
ſhould ide each other every hour, and if | 
the enemy attac them before the parapets [ 
are formed, they muſt defend themſelves in | 


A 


re 


r 


— —ů— — 
* q 


the ditch, where they will be covered by ö 
the counterſcarp, and better aſſiſted by the } 
fire on the other fide, which by this means | 
they will not intercept. „ 
III. Of all military operations, perhaps the 
laſt is the moſt dangerous, excepting that of | 1 
_— rivers in the preſence of an enemy, © _ 1 
where one part of the army is conſequently 
liable to be attacked in the rear, when the other 
cannot aſſiſt it. 


O 3 Few f 


| 
| 
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Few authors have touched on this impor- 
tant ſubject: M. der Feuquieres L N 
the troops incloſed by good lines, whoſe 
extrernities, ſupportłd by the river, are 
flanked by the nre of ſome large redouts on 
the 6ppolite ſide; that the bridges, for he 
ſuppoſes muny, and there cannot he too ma- 
ny in ſo Critical a ſituation, that the bridges, 
Lay be covered by a ſecbnd intrenchment, 


well lined with infantry; independent of this 


a redan, which ſervrs to break up the bridge 
with ſecurity, as alſo to cover the rear of the 
retfeikl ib c bait I nd . ophric aft; 


He alſo recommends theſe other precauti- 


ons, which though they do not immediately 


belong to fortification, may here be of uſe x 


6 The light and heavy baggage, ſays he, 
* fhould go before the army a conſiderable 
5 time; the cavalry alſo before the infantry ; 
* the firſt infantty that pats, ſhould be poſt- 
« ed and intrenched on the other fide, in 
* redouts, which ſhould protect the flanks 
66 of the army nothing of this motion 
*© ſhould be ſeen by the enemy, that 9 
“ may not attac on the march, becauſe 
6c the diſorder in ſuch a caſe 18 to be dreaded 3 
and if the enemy are in ſight of the camp, 
<« the army muſt march in the night only ; 
„ but the ſecond intrenchment, the redans 
and redouts, muſt. firſt be lined ; and a 
time choſen, when the enemy may not be 
i able to ſee the motion.” Nel 

On theſe inſtructions, I ſhall propoſe = 
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following plan, tho do not think myſelf | 


obliged ſtrictly to follow then. 
Theſe wyorks incloſed one within angther, 
and conſequently of different confantss: are 
evidently deſigned that the troops, ſucteflive- 
ly retteating, may be ſufficient to line, them, 
in proportion as their numbers deereaſeʒ for 
when there remains but x or eight battali- 
ons, it is certain they might be — in that 
vaſt intrenchment, "with contained the 
whole army; whereas they are in a ſtate to 
ſupport themſelves in the heads or lunettes 
of the bridges; but, I find the difference of 
extent between the line and theſe Fired tc too 
great for one intrenchment. 
Suppoſing it neceſfary to repaſs a river, 
when one is not maſter of the other ſide; 
(which is rare, and ſuppoſes the enemy much 
ſuperior in numbers) to this difficult operati- 
on would be joined that of paſſing by open 
force; but as that is not the caſe here, the 
redouts M. de Feuqueeres propoſes, are only 
' proper to ſecure: the: heads of bridges againſt 
ſurpriſes, or the danger of being attacked, 
before being reinforced by ſome light troops: 
a ſingle line ought therefore to he preferred 
or added, becauſe ſuch a precaution is of uſe, 
which will form a communication from the 
right to the left, and flank with a greater fire 
every part within reach. 2200551 bn: 
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INV. I now come to the plan I mentioned, Pl. xxix. 


and which needs no deſoriptipn, the plate 
bring? taſlicient to explain every thing. I 
| Q 4 ſuppoſe 


* r — 
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ſuppoſe with M. de Feuquieres, that we are 
generally freed of all our baggage, and alſo, 
whatever cavalry we think we ſhall not want, 
with the infantry to line the intrenchment on 
the other ſide, paſſed over; this infantry 
may be four battalions, I here ſuppoſe ſix. 

If it is thought theſe detachments would 
weaken the army too much, the exterior line 
muſt be put into ſuch a ſtate of defence, as 
to ſupply this defect before they are ſent over. 

This intrenchment and the works being 
finiſhed, the third line begins the retreat, 
followed by the ſecond, that is, by the reſt 
of the cavalry. The ſquadrons are divided 


into three detachments, and each detachment 


paſſes over the bridge neareſt to it. 

This motion is made in the night, to keep 
it from the enemy's knowledge: yet if they 
ſhould diſcover it, and take that opportuni- 
ty to attac, which they will do in the cen- 
ter, to avoid the fire of the intrenchment 
on the other ſide the river, the infantry at 
the extremities of the line ſeparated by the 
traverſing lines, muſt abandon that poſt, and 
replace that of the cavalry in the center. 

But if all is quiet, theſe 12 battalions file 
off, four over each bridge: the ſix battalions 
in column begin their march, and are fol- 
Jowed by the 24 others, one third over each 
bridge. | F-35648 
For greater ſecurity, theſe bodies may be 
removed alternatively, that is, from two take 
one, that the remaining by their extent may 

| be 


D, 
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be able to line the parapet; they may even 


be doubled, the battalions. e Tuppoſed 


here ſix deep. 
At length only the a Wage the in- 
wenehments which ſupport them are occu- 


pied ; they retreat from theſe, beginning by 
the intrenchments, and leaving in each redout 
within the bridge heads but two companies 


of grenadiers, who after having taken up or 
deſtroyed the bridges, retire in boats furnifh- 
ed with poles and oars, and drawn to the 
other fide by two or three ropes faſtened to 


„ach! 
Theſe redouts ſhould be formed, by two 


rows of palliſades, one foot diſtant from each 


other, and if it ſeems neceſſary, with a third 
row of inclined palliſades. 

The troops, thus ſucceſſively occupying 
intrenchments proportioned to their numbers, 
are always able to line, and conſequently to 
defend them. 

They will likewiſe he vi igorouſly ſupported 
by the fire from the other ſide of the river, 

the batteries of which nearly flank the line, 
the traverſes and redans. Theſe laſt pieces, 
and redouts, are flanked as well by the fix 
battalions, as thoſe who paſſed over, before 


it was neceſſary to defend them. 


I traced the flanks and traverſes indented, 
that the cannon might flank them the better. 
Tho' this camp only ſuppoſes 60 battali- 
ons, it would be ſufficient for fourſcore, by 
OE the 20 ſquadrons of the * 
ine 


* 
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line by ſo many infantry, from whence they 
might repaſs the river, as ſoon as the works 
ſhould be in a ſtate of defence; this cavalr 

ſhould poſt themſelves on the right and left 
of the exterior intrenchment, where the 

would be coyered in front by the fire of the 
branches, and in flank by that of the oppofite 


. fide; for greater precaution ſome redouts 


may be thrown up there. 

If this ſcheme is objected to, as requiring 
too much work, I anſwer, that the ſafe 
of the army requires it, and nothing but 
tools are wanting, for there are more troops 
than needful to execute it in a very little 
time, and without diſplacing them. As to 
the intrenchments on the other ſide the ri- 
ver, if the banks on both ſides are on a level, 
or that on the oppotite fide high, it is ſuffi- 
cient to ſink it in the form of a french, b 
throwing the earth on the outſide, which 
will ſhorten the work. In whatever man- 
ner it 1s done, we muſt always begin at the 
extremities, becauſe theſe parts being de- 


ſigned to defend the flanks of the exterior 


line, will be moſt wanted. As to the batteries, 
ſo far from being funk, they muſt be raiſed and 
placed ſo as to command at a diſtance in front. 
V. The method the prince of Conti took 
to repaſs the Rhine, in 1745, with the army 
under his command, 1s ſo good an example, 
that I ſhould have nothing more to propoſe, 
were circumſtances always the fame. The 
following is a relation of the principal cir- 
be cumſtances 
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cumſtances of this event, drawn up by the 
chevalier de Clairac, my nephew, who was 

reſent. | 

The right wing of our army, ſupported 
by the rivulet and moraſs of Hofferm, was pl. xxx. 
covered by redans, each large enough to con- 
tain one battalion ; we alſo poſſeſſed the vil- 
lage of Bobſtat, within reach of which were 
the only openings by which the enemy could 
enter the plains. 

The left, ſupported by impracticable mo- 
raſſes, and covered by the little river of Wei- 
ſchnitæ, was only acceſſible by the cauſeway 
and bridge of MWattenbein, a large village to- 
wards the extremity of the line. | 

While the redans on the right, and ſome 
others towards Bobſlat were raiſing, we con- 
ſtructed five redouts at ſome diſtance from 
the tails of the two bridges we had flun 
over below Rindurkeim, Theſe redouts were 
ſo fituated, that the enemy could not pene- 
trate until they had. forced them all ; which 
was the more difficult and tedious: to be done, 
as being well guarded, they reciprocally de- 
fended each other, and could not be attack- 
ed but one after another, 

All our baggage being ſent over the Rhine, 
and the works finiſhed the day following at 
break of day, ſome troops of cavalry, one 
regiment of huſſars, and the independant 
companies were drawn up between Bob/taf 


and the rivulet, and the infantry brigade of 


Britany, deſigned for the rear-guard, were 
6 poſted 9 
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poſted in the hedges beyond Nerdbeim, after 


which the army, being drawn up at the 
head of the camp before day, began to file 
off in five columns, three of infantry by 
battalions in front, and two of cavalry ; the 
artillery, divided into four parts, were in the 
T. ĩͤ v mY rnd 
The troops which guarded the openings 
of Bobſfat, omg on, their march, were at- 
tacked by 6000 huſſars, croats, or pandours, 
commanded by general Trips, who made 
ſome ſquadrons give way, and falling on the 
reſt, put them into diſorder ;_ but the whole 
quickly rallied behind a reinforcement of 
cavalry, ſent from the main body, who ha- 
ving ſtopped the enemy, rejoined their co- 
—. Long Ll Ls pos tha 
They were yet more unlucky on the right. 
Thoſe who paſſed by Vattenbeim were vigo- 
rouſly repulſed before Nordbeim, and the ene- 
my reſolutely followed the troops who retir- 
ed from this poſt, till the fire of the firſt re- 
douts ſto wt them, and the brigade . of 
Britany, Fong quickly to the right about, 
purſued them cloſe with fixed bayonets, and 
drove them back to the very village. 
In the mean time the army filed off lei- 
ſurely; when the main body and artillery had 
paſſed the Rhine, the rear-guard, and thoſe 
of the redouts, which we ſucceſſively evacu- 
ated, followed. | e 
We had no more than 15 companies of 
grenadiers to line the intrenchments of 20 
| talls 
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tails of the bridges. They all came over 


except 100 men, who ſtaid while the bridges 
were taken up, which was done {o, haſtily, 
that the violence of the wind and current 
having broke the cables, we were obliged 


| 12225 2 


to burn ſome of the boats. SE 
The bridges being at Home diſtance from 
the ſhore, the 100, men {et fire to a heap of 
faſcines and tarred wood, which ſerving as a 
ſhelter, gave time to this little body to em- 
bark in the boats which waited for them. 
This famous retreat, made in eight hours, 
without the leaſt confuſion, coſt us no more 
than 200 men, killed, wounded and priſon- 
ers, and the enemy loft above a ed vin . 
There are not I believe many examples of 
paſſing an army over ſuch a river as the Rhine, 
in broad day, with ſo much order, and fo 
little loſs, eſpecially being purſued by a con- 
ſiderable army compoſed in part of light re- 
ſolute troops. The choice of a camp, the 


poſſeſſing of all the advantageous poſts, the 


diſpoſition of the troops, always within reach 
to ſupport each other; the artillery, redouts 
and works, in ſhort the detail of many other 
circumſtances not belonging to the preſent 
ſubject, prevents my ſaying any thing more 
of ſo ſkillful a general. 3 
The five redouts, capable by their poſition 
to cover a numerous body, have in ſome 
meaſure the ſame effect as my exterior line. 
The bridges were covered by one work only, 
yet the ſize and figure alſo anſwered the in- 
tent 
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tent of the two tedans and the intermediate 


intrenchment. The curtain was broken, be- 
cauſe the ſaliant parts were ſo far diſtant from 
each other, as to require theſe new flanks ; 
laſtly, two batteries on the o e bank de- 
fended the acceſs to this head, N 
Theſe works, much leſs conſiderable by 


- 


| their extent, than by their judicious diſpo- 


fition, were fathcient to ſecure the retreat of 
a good army, well conducted, full of confi- 
dence and courage, ſo that any additional 


works would have been ſuperfluous ; but if 


who directed them, would not have thought 
them ſo, with an army that had been beaten, 
diſcouraged, and where conſequently, it is 
to be feared, the moſt exact order is nat 
maintained; in this caſe I think my ſcheme 
more agreeable. | 1 f N 
VI. Having treated of paſſing rivers, I 
might be accuſed of neglect, if I ſaid nothing 
of the means of preventing theſe paſſages. 
Is it not a paradox to aſſert, that this o- 
peration is as difficult as the other ? Yet it is 
true, if not in itſelf, at leaſt by circumſtances. 
Nothing is more difficult than ta paſs when 
an intelligent enemy oppoſes the paſſage; it 
is even impoſſible, if they lodge firſt on ane 
of the banks; yet nothing is more difficult 
than to hinder the pallage, when there are 
many fords, or places where bridges can be 


flung over; becauſe to guard theſe places re- 


duces an army to nothing; and in this caſe, 
EY | as 
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as jenes Obſerves, , the general, who 
extends his army, has the leaſt proſpect of 
ſucceeding. O 919W 21164 tags} 901 51 

The beſt to be done on this oedaſion, 1 
think, is to throw up ſmall redouts, not on- 
ly in the ſuſpected places, but in their inter- 
vals, and near enough each other to form a 
chain of centinels and patrales, and if the 
country is on our ſide, fifteen peaſants is ſuf- 
ficient for each, who by theſe / works will 
not be in danger of being ſutprized in the 
ho by parties who might: craſs in boats; 
when they diſcover any extraordinary motion, 
they make an appointed ſignal, which being 
repeated from paſt: to poſt, paſſes in a mo- 
ment from right to left, time enough for the 
adjacent troops to arrive: this I ſaw. praQtis'd 
in Alſace during the laſt two wars. 

When there is an iſtand within reach, it 
muſt have troops poſted in it, and ſume works 
to cover them; at leaſt, all the wood and 
buſhes ſhould be cut down, that nothing 
may paſs unſeen. Had we taken this pre- 
caution at Spire in 1735, the imperialiſts 
could not have burnt our, magazines; cloſe to 
the gate of the town, with bombs and hot 
bullets, which by good luck Were not con- 

In preſeribing theſe precautions, I ſup- 
poſed a deep river; but when iti is not 
ſo every where, the fordable parts fhould 
be obſtructed | by every method that. can be 
deviſed. If in either caſe * 
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few acceſſible pl aces, intrenchments muſt be 
_ on the bank before them, that the 
ops'which march on the W given, may 
engt them at their arrival. 

Theſe intrenchments always N are of- 
ten "abſolutely neceſſary; for if the enemy 
comme with à conſidera artillery at the ſame 
time with your troops, it is probable, that 
not being able to ſuſtain the enemy's fire 
without theſe” intrenchments, they will be 
quickly obliged to quit the ſpot. 

VII. There are ſo few ſchemes of this na- 
_ to quote, that it would be an affectation 

to paſs by thoſe M. de Folard has propoſed 
on this ſubject, tho the firſt does not oppeat 
to me clearly expreſſed. 

The beſt way, ſays he, is to malte irting 
cc epaulements, in the form of a creſcent! or 
«« cutve, at 80 or roo fathoms from the place 
„Where it is thought the enemy can paſs; 
<« the two horns or extremities of the curve 
e muft be 20 fathoms from the fide of the 
river, that they may not be enfiladed by 


„ the enemy's cannon, and that there may 


« be toom enough on the outſide to cover 
< a great body of cavalry and infantry. 
This epaulement ſhould be 7 or 8 feet 
« high, the earth caſt towards the enemy, 
s we make our trenches, and it muſt 
Have a gentle flope ; it is behind this little 
<« hillock of earth, covered from the fury of 
the enemy's-cannony ane we Wait at the 
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When a certain number of the enemy are 


aſſed, and they begin to form in ſpite of this 
= fire, which, as the author obſerves, 
will rake them in front and flank, “the 


« cavalry mount their horſes, and march 
* towards the enemy, with a grenadier be- 


© hind each, whom chey ſet down, When 
« within a certain diſtance, to form pla- 
« toons of 50 grenadiers each, Who are to 


« engage with them, between the ſqua - 


66 drons.“ 1 


This laſt paſſage I do not well undetſtand; 


it may be want of conception on my part; 
tho 1 would not be aſfoniſhing,. I In f 
great a work, and wrote with ſo much ſpirit, 
an author full of his ſubject, ſhould not be 
equally intelligible throughout. 


The figure ſo far from explaining, rather 


confuſes me the more, by the ſmall depth of 
the intrenchment, in reſpect to the number 
of troops drawn up there, if I was not aſſu- 
red, that the ſame plate ſerves for two diffe- 
rent examples. t r 

I have nothing more to add on this, only 
that the depth of the curve being determined 


at 80, or 100 fathoms, it will be ſtraiter in 


proportion to the greater body to be covered 
without, and the ſtraiter it is, the leſs it will 
flank the enemy; finally, ſuppoſing even the 
figure eliptick, the center will only be de- 
fended in front by ſmall arms, if the great- 
er axis exceeds 240 fathoms, that is. double 


the range of a muſket. 
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- unpardonable to quote obſc ure 


ö dr 


caſe, 


troops behind the epaulement, are de 


er . pant at . 
one part coyered by the fire of the 
ſide, aga 
of what uſe are the. paſſag 


te 
that of the enemy; Oe ora 


es, of 20 fa- 
.thoms at the ſide of the river f nal if * 


cover them, what neceſſity ĩs there for i 
vancing with the grenadiers mounted for ſo 
ſhort a diſtanee? it cannot be thoſe he means, 
but others. who are to march i in order to re- 


infor 


e them. 


4 
— Py 


79 ng. yet. add, that it is not my fault, 
ive a better. explanation, having 

applied to the author for. that purpoſe; bk 
time, without receiving 


if * — 


after Waiting a long 
the 


explication which he promiſed me, I was 


obliged to go without it. I ſay this in my 
own juſtification; for in my r 18 


complain of their obſcurity, w 


34 


ing, or ſpeaking to the — 55 * e 
have them ex 


VIII. I ſhould not be muck. more excn- 


plained. 


— 
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aſſages, and 


n. by, writ- 


4 25 for referring. to ideas, which 1 look on 
as imperfectly expreſſed, at. 1 et not, in. ſo 
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following method Fipk Wet 
tk 


Kg the curve figure proppe 
ais'd, is convenient, t if N 
tent on and cbise. The more the carve 
approaches to à ſtrait line, the eaſter it 18 to 
conform to an eſſential maxim f hib, WHich 
is, that the exterior be covered thibughout': 
beſides the order of battle will be 18 broke, 
the ml of the troops which mut lite 1 it 
approaching the "nearer to a right ne. 
he eliplis muſt therefore be rejected; as 
having parts whete' the curve is too abrupt ; 3 
and for a much better reaſon the ſemi- circle, 
which beſides that inconvenience; cannot be 
formed with a radius of 80 or 700 fathoms, 
(the ſmalleſt range of a muſket,) as the 
epaulement would not have extent enou h. 
Melgbip firſt ſcheme is conſtructed on 'theſePL.XXXT, | 
les: it is the ſegment of à circle offis· 
1 en dius, and rr fathoins for its 
verſed fine; which determines the chotth at 
little more than 226 fathoms. 

This method is good, as the fires ain 

nearer together, in proportion to theè diſ⸗- 

tance from the circumference, and; ſo muſt 

have a great effect, as well on thoſe" tliat 

have paſſed, as on thoſe that are paſſin } 

but it is not, eaſy in practice to trace t 
of ſo great a circle. 

Fot that reaſon, perhaps the econ Able pl. xXXI. 
may be preferred: the opening is 240 fa- Fig. 8. 
choms) ; the middle line 60 fathoms Tong, 

P 2 parallel 


— —— — <—_—_— 
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ann 40 e R and 8g fochome; diſtant | 
rom it. . rr w 

his his line and thoſe of the 75 being lait, 
the fires of each are parallel between, them- 
ſelves, but they croſs a conſiderable ſpace,. 
(when thoſe of the firſt plan, i in the ſegment. 
of, tl f 1 50 e and unite) which 
ma Fi t houg] ht, more adyantageous. . 
Pl. XXXI. If th at. 155 not $2 ai of, the circular 
rig 3. form may be approached at pleaſure, b y divi- 
ding the chord into as many parts as the 
figure is, to have ſides, and determining the 
Sts of the See either by com- 

act or by the ſcale. 

of 1 PL eyer method i IS followed, the moſt 
e fential HAnF is to cover the exterior part of 
the Work, ſo as not to be ſeen from the op- 
Fon fide of the river, which will be a at leaſt 


FE Ex%v 


5 in ro to ther gs of Fel, 05 1. 
E- 


tance. . 2 5 71 
This. cannot 74 done but b FO ROT 
COT. hath will depend on TT igure of. the 
courſe. of the river; if it forms a. rentrant 
e 8 Ye u, they will be ſhorter, if the el- 
bow FS, n you, they become larger, we 

h pol ſe the courſe in a right line, 
ele epaulements muſt be ſo diſpo led, 
that the troops. may 9 ealily behind! the 
2 — of 7905 wor an de the files of 
troops ber not Iquare Wit ir front, It 
1 2 this og that 1 in 1 1 pln 
made 
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made them perpe pendicular to the fides. The 
hook parallel to the river, and alſo the ad- 
jacent parts on the right and left, are, defi 
ed for artillery, which” batters the Mebel8 in 
the paſſage of the river, and the , e 
cannon almoſt directly. . md 4 
There only remains bbs ble eld Hate 
to make, it is on the profit of "this work 
Theſe gentle ſlopes, that che cavilty maß 
aſcend and deſcend, (which 1 believe Hg the 
meaning of the author,) Would be very ad- 
vantageous to draw but in Tine of battle 
but their conſtruction will be fou nd very e dif 
ficult, if ſeven feet and a half are iven” for 
the height of the epaulement, as 
have at leaſt 30 feet baſe, which added to the 
thickneſs at 70 55 makes at leaſt 11 athorns 
at the bottom, and ſeven fithoms and à Half 
ſolidity in every fathom length; but jtideL 
pendant of this exceſſive work, it is plain 
what trouble there will be, in — ri 
earth ſo far, eſpeciall taking it only fro 
one ſide, and how — K hes h adds to 
this. diſtance: and the len 2th of the 1 5 
beſides it is obvious that 4. leaft rain Ten- 
ders ſuch a paſſage abſolutely im practicable. 
The whole is remedied thus; Foy the Art 
of the epaulement deſigned for Cava ave 
only the natural lope, that is a e 
with one or two openings of 100 5 Ac 
maſked at an waht propor tioned fare 
which will ien 7 2 ge. ind v 
Glow epau ent 1 in t 
PP "RY 0 high 


PI. XXXI. 
Fig. 3, 


be thought — to ſuſtain 


APIEELDNV. + 
high, and ite flope; one foot and nge 
bows row. te wi erent 
out fling pon apy 1-4 Iii S117 111079) 

Thus in one caſe, there will betbout "I 
and in the other two thirds leis earth to te- 
move, and it is taken within and without, 
which . greatly ſbortens the work, obferving 
to make the excavation as broad as E 
that it may have the leſs dept. 

The epaulements of the flanks will bet- 
ter: 5 againſt the ricocher, if we give 
them the height of the firſt profil, when 
the infantry ate en the ſides. They cannot 
be lefs than 8 Feet high to cover a man on 
horfeback, ſup on a: level with the 
enemy, as I do here, and wikeds ade doubt 
Tell de takes as 4 rules! C2 id ut I 

IN. Foloard's other ſehetites: — thoſe 
Abs or turnings in a river where the de- 
fendants eannot engage, withont being ta- 


0 ken, or 'battered in n front; flank; and ſome» 


times in the tear. Th the ont t 
advantage, no doubt; — to uſe — 
en words, not ſo N as is commonly 
fad; Ker ele windings are, at leaſt in part 
of their extent, enfiladed, and ſren obliquely 
from the points where the curve begins-. 
ab geln by this circumſtance, he raiſes a 
dee at 00 of theſe places, K 2 
containing 150 men with cannon; the reft 
ds. on Hann er of- 3 may 
aer be a r * cavalry mg infantry 
1 ö within 
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within reach, conſiderable enough g charge 
thoſo who may endeavour. to force it. wo 
ſheltered — the enemy's cannon. 
epaulements to theſe orks, ofthe; k — l 
have ſpoken of, as it s pricked on the figure. 
But if there. is onſy infantry,, and the 
number of theſe windings does not permit 
to employ ſufficient forces. at each, 2 line 
muſt be drawn from one redaut to anotheg, 
the middle of which is covered by a lunette, 
to which it communicates. 38 ts 331385 
Finally, uf the redouts can only, be guarded, 
they muſt be ſo conſtructed, p ed,; and 
defended, as at leaſt to hold: qut till Aug- 
cours can arrive zz the, ſame; mult . be. 4. — 
ſtood of the lune tte, and intrenebhment. 
I thought to flank theſe redoutss ang. 
turn them and the line which jozns — 
ina manner moſt proper 0 4 fulfilled | 
their deſign ; but it is in that aniy. I. here | 
differ from M. 4 Bard. We mult obſcrvg, - 
that in this, and. the e ag article, he a 
ſuppoſes the ver forda 5 for if i 8 48 not, 
leſs, _—_ would , — to hinder, a, DIAG 
being n Over. 1416 © ents 
Rn Proper for this e, linge gfe — 
ridge was finiſhed;; it wapld, L be gte on 
— — of the facility of ſuceeſſively beating 
che troops that might endecavour te —— 
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The manner of paſſing rivers, gen an 
enn at rr Wee : 
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from paſſing, is certainly eenaſloonphpyetbſthi 


art of wat : ĩt is what authors treat with the 
greateſt care, and in the fulleſt manner, eſ- 
M. Folard; in his commentaries upon 


Fehde. 4. And our author has taken 


great pains to explain it by the help of ſe- 
veral draughts: the firſt» plate 28, contains 
two bridge-heads joined by an indented re- 
trenchment, herein all the parts are well 
flanked; mee ob ſuppoſes an army to 
paſs a river, when the enemy is on the fame 
ſide; and as a part paſſes the others retire 
gradually from the retrenchment into the lu- 
nettes, Which den bridges; and thoſe 
who have croſſed firſt intrench themſelves, 
in order to cover the retreat of the laſt. 

The example in plate 29, ſuppoſes a large 
army, which is not only intrenched all round 
from one end of the river to the otherq hut a 
part is cut off on each ſide by an indented re- 
trenchment; in order, when part of the ar- 
my has eroſſed, the reſt not being ſufficient 
to line the whole work, that they may retire 
in the middle part; and as the number di- 
miniſhes into that part between the bridge - 
heads, and from thence into the lunettes 
which cover the bridges, whilſt thoſe on the 
oppoſite ſhore intrench themſelves, in order 
to cover the retreat; but to ſecure the retreat 
of the laſt, ſmall redouts are made with a 
double row of palliſades, within the lunettes, 


in each of which two companies of grena- 
diers are left; and! as ſoon as the bridge is 


broke 
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broſce upqretire in boats, which are 
towed over wi and partly — 
It 1s very certain, that this paſſage is as well 
covered as car be expected; and if the | 
do their duty without confuſion, it Will 5 
a difficult matter for the enemy to break in 
upon them, tho equal in — Auggs Tt muſt 
however be obſerved that the ground muſt 
be level all:roundithis intrenchment for or 
goo fathoms diſtant; 1 
cannon, placed om a riſimg ground, would do 
great —— diſturb the 
retreat greatly;:forrwhich-reafon it would be 
very hazardous to undertake the paſſage in 
ſuch a caſe; unleſs the cannot could be maſl 
ed by a high epaulement;z or having a large 
battery on the oppoſiten ſnore to oppoſe an 
equal or ſuperior fire to them. 
The authoris next e e, relating twiths 
retreat of the Frenchi over the Rhine in the face 
of the Auſrinn army by prince (Conti 
one of the:fineſt that was made this age: a 
the author gives a v ee. account of 
it; we ſhall paſs to repreſented in 
plate 31, — . — MI 
lard's notes upon Pahbius; the queſt on 
here to —2 an enemy from croſſing a+ 
ver before your fabe, and with open force. 
The beſt way, ſays Mr. Fulard, is to make 
a ſtrong epaulement in the form of a creſcent 
or curve line, at 80 or 00 fathoms from the 
place here the enemy is ſuſpected to paſs, 
_ n ſhould terminate within 20 * 


A FALLDV HI 
of the ore) foras: norts/be enfiladed by the 


enemy Sennon;und ety te gy coy 
be n horſe 
and ſoot : this epaulement oaght to be or 
g feet 1 the earth thrown towards the 
enemy. This our author thinks is obfcurely 
ene eſpecially where\Mr. Folard adds, 
when a certain- number of the enemy have 


paſſed e cevalry mount, 
died: cactioen lend: r. behind: him, in 
order to forms — EEE 


For, fays he, what reaſon is there for moun- 
ting grenadiers for: {© mall a diſtance ? 1 
am not miſtaken, Mr. Fularus rraſon was; 
that as fooh as the enemy begins to form, no 
time ſhoald:be Joſt; for fear that they might 
make too reſiſtance when once form- 
ed; for which reaſon the horſe is to — 
firſt, paſſing throl the openings left near 

foie; ambetiokutcaanrokiet es not to 


be enfiladed ; and as horſe nlone is not ſuf 


ficient to break the infantry, he makes cach 
hotſeman take a grenadier behind him, in or- 
der to furt platoons, to aſſiſt the horſe till 
tha infantry can come up and aſſiſt them; ſo 
that the obſcurity ou een q—— of, 
1wnotFuard's fuult. m mn 5d 


le complains likewiſe wh ho retrench- 


ment ars too {mall for placing ſo many 
Kahind it; — wy a git 25 
done for a very ſubſtantial reaſon: which is, 
to leave as little ground for the enemy's form- 
ane ref bart nd cn defond the . 
14 ing 
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fing of the tiver mort vi both by 
ſmall arms and cannon; —— not bo 
done fo wall at a greater diſtanes thama 100 
fathoms. Neither is there any want oft 
behind; for placuig as many troops as is re- 
quired; ſince under the cover of fo high an 

epaulement, they may be drawn up in co» 
. as Mr. F rr have them: to 

3: beſides, no ground is eve 

where on a:tevel, and the leaſt bank or mi 
ley ãs ſufficient to cover more. It is plain, 
that the chief intent of this Work is to defend 
the river at as near a diſtance as poſſible, and 
therefore any other poſition. farther off would 
not anſwer the author's intention. The author 
makes à ſuppoſition, which common ſenſe 
ſhould have convinced him could not have 
been -of; which is, that the eaſy 
flope made to the intrenchment was deſigned 
for horſe and foot to march over the retrenchs 
ment in order of battle. Upon this 
fion he gives a long detail of the quantity of 
earth to bt thrown: up, and then ſays; that 
the leaſt rainy weather would waſh off the pa- 
rapet in a ſhort time. Another very uſeleſs 
inquiry is made, concerning the nature uf 
the curve line, which is moſt proper forth 
retrenchment, he rejects the ellipfis, andi the 
ſemi· circle, and therefore ſuppoſes it muſt be 
an arc only but a circular arc of ſo great an 
extent being not cafily er, he makes them 
in parts of right lines joined together. It is 


fomewhar-pornula, o ale on ene | 
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that the curve muſt be a 3 one: 
for in practice, works po to be traced 
withe ut inſtruments, at firſt ſight; 

id it 1 is not material what that curve may 
be, or Whether quite regular or not, provided 
it anſwers the purpoſe it is ſufficient ; be- 
fides, the nature of the ground may be ſuch, 
that a ſtrict regularit could not be obſerved, 
as to the works, WI ich our author makes 
at the flanks, they n x r be. very uſeful, in 
caſe'the enemy can flank the retrenchment. 

He ſuppoſes, with Mr. Folard, that the 
inward bent towards'the « enemy of the river 
is not ſo adyantageous in, paſſing the river as 
is generally imagined. N hee: thefe au- 
thors may. think, or fay, it may be afferted, 
for truth, that no better place can be fixed 
upon than that ; for they pretend, that at the 
f of this bent their paſſage may be 
enfiladed, by redouts laced on the oppoſite 
ſhore ; but "will theſe redouts enfilade the 
bridge, where the river runs from the 
inward bent in a trait line, as the author 
ſuppoſes in the third figure, plate 31? this 
may be the caſe of one in a thouſand, and 
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example, ſuppoſe the fituation 15 b 

what advantage can be taken? theſe redouts, 
being cloſe to the ſhore, can the enemy not 
erect a battery on the oppoſite ſide of as many 
cannon as he pleaſes, and ſoon deſtroy it; or 
at leaſt draw the fire towards this battery, 
and abandon the bridge: 7 ſo that, unleſs 


it 
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it is ſuppoſed, thar the enemy 14s n 
which is abſurd, and the obj 0 en 
On the other hand, 18 the bent 


from the enemy, Would not the bridz 85 1450 | 


aſſage, 
be enfiladed from 00 pot of groun 0 
ner: 


all the works made to, fu port. the 


the other fide ? Woul not then a ge 
be highly blameable t attempt t the 8 5 of 
a river in ſuch a place Tf the ri river was ſtrait, 


how would it be poſtible to defend the paſ- 


ſage with any e which the oppoſite 
army has not, even ſuppoſe a ſingle re lan 
was made to cover the bridge, before an) 
troops appear to 1415 them ? After as ma- 
ny troops are paſſed as the lunette can Boi, 
How could they propoſe to march out u 
on a ſmall front, to recieve an enemy, who 
18 ready and prepared to receive them, 45 ſoon 
as he arrives, before the batteries on the op- 
poſite ſhore can in that caſe fire upon the 0 
emy without hurting their own troops ? 

It is true, the enemy may be deceived by 
feint marches, ſo far as to get to che 910 
deſigned for the paſſage ſome 8, hoursbek ore 
him; but as ſoon. as he is come 21 has'1 
in his power to raiſe batteries for atteries, 
and by that means fall upon thoſe chat mr 
paſſed firſt with all his force, ' without, a 
fear of the oppoſite guns, M 1d 6 Bore 

It may then be concluded, 50 TY 1— 
ſwerable * tliat no Fetter PO 0 
ground can be bf nnd bor r paſſing, 4 a, rb "eee 

er 
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either by main force, or by ſtratagem, than 


at an inward bent of the river. 
When the river may be forded in ſeveral 
diſtant places, Mr. Folard propoſes to de- 
ſtroy them; or render them uſeleſs, by fel- 
ling trees on the oppoſite ſide, to make holes, 
ditches, inundations, or to throw a great 
number of crows: feet, or planks full of won 
points, or, if poſhble, to throw a great many 
trees in them with their branches, fo as to 
ſtop the current, and make the water ſwell, 
fo as to render the paſfage impracticable 


withaut a bridge. fe who are defirous 


to know more of this ſubject, may conſult 
his fourth and fifth volume upon Polybius, 


— 
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CHAP. XI. 
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forms. IV. Epaulements for cavalry. V. 
Schemes of intrenched epaulements. VI. Bog- 
houſes. VII. Manner of covering the gates 
of common lines. VIII. Covering theſe of 
the different kind of lines propoſed. IX. 
Advanced ditches ; their advantages. X. 


I. F Shall henceforth comprehend under the 

name of lines all kinds of intrench- 

ments that can be applied to them: lines, I 

fay, have occaſion for certain works, _ 4 
| whic 
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which facilitate the neeeſſary movements, 
and others contribute to the ſecurity and 
convenience of the camp: ſuch are gates, in- 
terior communications, platforms for cannon, 
epaulements for cavalry, and bog-houſes. 

The number of gates to be made in lines 
depends on the number of troops deſtin'd for 


their defence, the deſign of the general, and 


the nature of the adjacent ground. 

There were but few gates in the lines of 
Philipſburg in 1734, and they were no hr- 
ger than thoſe in the places of arms of a co- 
vert-way. The reaſon of this was I ſuppoſe, 


that our cavalry being ſent back for want of 


ſubſiſtence, to the other fade the Rhine, weak 
ened us greatly; and that we had a nume- 
rous army before us, that the taking of the 
place was our ſole object, as it was ſo imme- 
diately neceſſary, to prevent the overflowing 
of the water, which would have deprived us 
= all communication from one fide to the 
er. 

We may alſo uſe them for thoſe lines, 
which are only acceſſible by few roads, or 
for thoſe, before which there is not ground 
enough to draw up; but theſe different ca- 
ſes are exceptions to this rule. | -S7h 

We cannot in general have too many paſ- 
ſages, as they are neceſſary in advancing or 
retreating ; they are, as in chap 5, the only 
means of abridging the time loſt in filing 
off, and conſequently of removing the defect 
M. de Feuquiers has ſo juſtly remarked, 

Another 
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Another motive, no lefs important, ſhould 
determine us to this; tho" the enemy, maſ- 
ters of the parapet, leap over i in ſome places, 
whilethe hady: of -men at adiſtance advance 
to charge them, a ſally, of ſome choice troops, 


made briſkly from right and left, and at a 


to-do this-the barriers mult not be too far diſ- 
tant from each other. M. Vauban in his 


treatiſe of the attac of places, allows 22 feet 


for the width of theſe: gates; he prefers the 


placing them in the high roads or in the middle 


of the curtains, or —_ it, and covers them 
as we ſhall ſhew hereafter, 4 


the part the beſt flanked. _ 
II. One point this illuſtrious | engineer in- 


fits on, is that of a communication; there 
are few places that are not ſituated on rivers 


mall or large, which conſequently cuts the 


beſiegers lines into two. The kind of camps 
we are ſpeaking of, are not ſo frequent in 
this caſe, but it may happen; and beſides, 


we commonly find rivulets, ne my 
grounds hollow Aue and thickets. | 
Every 


ſmall diſtance from tlie part attacked, is, as 
Mid Santa Cruz, and de Folard remark, one 
of the beſt· motions that can be made; but 


What he allows for lines of circumvalla- 
tion, is equally proper for thoſe, we are 
ſpeaking of; the paſſage is thus wide e- 
nough for the cavalry to file off by fours, 
and the infantry by eight: certainly a bea- 
ten road is preferable to a new, one, and 
the paſſage cannot be better placed, than in 
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Every thing that may hin er, or retard the 
aſſiſtance, that ont part ffibuld give uοννE x, 
is ſo eſſential an inconvenieſioe, that in tb 
words of that author *, the ſafety of an army 


may depend on it; we cannot thereſbre bæ 


too attentive tb this point. 
If the right is ſeparated from the left by 
a river +, he would have three or fout bridges 


conſtructed, each 4 or' 5 fathoms broad; 


and 50 or 60 fathoms diſtant from each o- 
ther, to avoid confufion, and their extremi- 
ties defended. and covered by redans 
This I believe can be beſt done by boats, 
in regard to their length; but if the bridges! 
be on truſſes, which he prefers, as being more 
firm, and leſs liable to diſorder, I don't know 
if, according to Folard, it would not be better, 
that they were broad enough to paſs over by 
diviſions at leaſt ; for, ſays he, * it does not 
require more time or trouble to make 
one paſſage, or a bridge of 100, or 120 
« feet broad, than ſeveral of 13, or y.“ 
This is undeniable, and it is certain that 
more can paſs over one bridge of 120 feet 
broad at once, than over four of 30; as theſe 
narrow bridges often oblige the column ts halt, 
while the head paſſes over: in ſhort, the more 
there are together, the ſtronger and in better 
{tate they are to charge, after their paſſage. 
Which ever method we take, if the camp 
is cut by rivulets, ditches or hollow 
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*Memoire pour la conduite des ſieges. F auban. 
+ Fraitè de Fattaque des places. bid. 
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We practice the fanie is Rr rivers, where we 


make the ſlopes broad and gentle enough for 
cannon and cavalry to paſs eaſily: : if any 


art is marſhy, cauſeways are formet, of the 
me breadth as the bridges. 


-1/Dherbuſhes)brinbles and thickbes Which 


may be found near the intrenchment at the 


rear of the camp, muſt be cut down cloſe, 
that the horſes may not ſtumble over the 
ſtumps; finally omitting nothing in ſo im- 
portant an article, multiplying the bridges, 
and other means, in proportion as we can 
time and workmen. | 
III. Platforms for cannon are made at the 
ſame time with the line; they are common- 
ly in the moſt ſaliant parts, that is to ſay, in 
the flanked angles, where there is always more 
earth than neceſſary; by this poſition their 
fires croſs the better, and reach the farther. 
Theſe platforms are raiſed to 2 feet below 
the crown of the parapet; if the excavation 
of the rounding of the ditch does not furniſh 
earth enough to make them ſo large as need- 
ful, and to form the ramps, or Hopes, the 
officer of the artillery, whom this more par- 
| tacularly regards; hnithes un with His own 
wo * 
IV. The author I juſt now quoted, men- 
tions epaulements to cover cavalry, as a pre- 
caution that has been neglected theſe 50 or 
60 years paſt ; he does not ſay why the prac- 
tice ceaſed, but perhaps it was becauſe of the 


the 


4 


to all the violence of this fire. 


} +9391} 74 Rh N.E E R. ng 27 
the reaſon, [a he; propoſes them in ;bouhter- 


yallations; I may be; permitted) to given my 
Opmnion. E106, NAMES 21 189 


When we attac lines! in. broad--day;rave 
commonly cannonade them for many HÞurs, 


before we attempt to force them; then in 
whatever manner the infantry is diſpoſed, the 


parapet mult be very low, and very bad, if 
it does not cover them and theeayalry;,<that 
is, the body which ſhould engage the: lat, 
and behind, which the others ſhould rally in 
caſe of need, ) remains unneceſſarily expoſed 
1181J III 
This expoſition, which'I take to be a juſt 
one, diſcovers my ſentiments on this qubject; 
it 1s true we do not now practiſe theſe epaule- 
ments, but is that a reaſon we ought not? 
Tho' their utility appears evident to mes I 


do Not pretend to ſay, they muſt be rhiſed 
| 2 all accations ö for ; example, when we ein- 


trench in haſte, in the preſence of an enerhy, 
we muſt not do by halves what is abſolutely 
neceſſary, and loſe time, in What may only 
be uſeful by chance: beſides, will it not be 
the heighth of imprudence to fatigue the mon 
too much, who muſt engage a few hours 
after? ſo far from that, I would Twve\/theſe 
epaulements made only in thoſe lines, con- 
ſtructed at leiſure, Which may be of ue ſo 


lon 28 the War laſts. 169 21837 © 
| Ther is alſo ſome eſſential circumſtances 
to be, obſerved, in placing theſe works. 
We raiſe them, ſays Vauban, principally Fs 
bd | Q 2 6 e 
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„the parts 1 from Aiden ſel-⸗ 
« dom in any others.“ It is certain, that 
they are moſt wanted there, but they will 
yet be very uſeful in level ground, eſpecially 
if the intrenchment be weak; but if the pa- 
rapet of the line, by its profil or poſition, 
will cover the cavalry, or if the ground on 
which they are drawn up is ſo low, that the 
cannot be ſeen over the parapet, then fuch 
a precaution, might be ridiculed, as the line 
itſelf ſerves inſtead of it, tho always leſs per- 
fect; becauſe the troops, at a diſtance from 
the E are moſt ee to the enemy's 
ſhot. 8 1 

Theſe comtanpnta aca made in the 
moſt open places, have one more advantage 


(ſuppoſing cavalry in proportion) which is 


that of covering t 10 front, and ſometimes the 
rear of the camp. 6 

I never ſaw therh but at the) Lined af the 
Liutre, between W; ſembourg and | Altatt, but 
they were half in ruins: M. FYauban placed 
them at an equal diſtance from the line and 
the head of the camp, parallel to them: he 
made them about 40 fathoms long, or 10 
feet thick, and as high; and 50 or 60 fa- 
thoms interval between each. 

V. It is common with the more 8 
nations, to place platoons of infantry be- 


| tween the ſquadrons : this precaution, which 


was ſo well known to comte de Montecuculli, 
and ſo much recommended by the commen- 
bator; of Pohbius, Raa often lucceeded- with 

: the 
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the Swedes' againſt the Germane, and with the 
Germans againſt the Turks, Such a fire, al- 
ways very briſk, and better directed than that 


of carabines, is in effect very Proper to pro 


tet the motions of the cavalry; 13. it not 
then be here as ariyaritageous, at leaſt! in eer- 
tain caſes? 11 10 XII 3115 12% Ut 

The cavalry of the line being repulſed! ahd 
half broke, I would have them rally behind 
theſe epaulements; and to give tliem time 
and means to do it, there ſhouldibe a ſudden 
and ſmart fire, that enk may ne follow- 
ed too cloſe. 2 0s 976 

A ſcheme I propoſed | in 1736, for railing! a 
battery at Philipsburg to deſend our forage, 
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appears to me perfectly convenient here. p. xxxli. 
We may form the common epaulement, only is. 2. 


obſerving to make a banquet in its ditch, and 
to raiſe its counterſcarp like a flat parape 
about two feet high, tat the fire” "Hy be 
the better directed. 199190 Sv 
It is obvious this will not dbeifion any "a 


creaſe of labour; and I believe that an epuule- 


ment thus lidell; with 50 or 100 ſoldiers, 
firing nearly level with the ground, Would 
be very terrible, and prove a great ſupport 
to a diſordered troop: This conſtruction has 
yet this advantage, that if circumſtances do 
not permit it to be: uſed, there | is no incon- 
venience follows. bp 267 % 


In places level, ER of mall extent in pro- 


portion to the number of inkantry to bel diſ- 
poſed of, a Banquet may alſo be made behind 
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XXXIII. 
Fig. 1. 


agreeing with the ſides of the figure in the 
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— the epaulement, and the uſual lope given tb 
ig. 3. 


the parapet: two lines of fire thus diſpoſed, 
5 probably have a great effect, as the 
depth of the ditch, and the ſlope of the up- 
per banquet equally protects the toldiers above 
and below from the approach of the enemy's 
cavalry. 
The crotchets, as in the plan, alſo ſeem 
ood to cover them from oblique fires; they 
Bn little flanks from one epaulement to 
another, and even cover each other if the 
enemy come on the flanks; and in this caſe - 
alſo, the two ends of the ditch, formed like 
the reſt of the parapet, will greatly ſtreng- 
then this defence. 
VI. I ſhall only mention the inconveni- 
encies of bog-houſes; wherever the 
placed in the lines, they are always trouble- 
ſome ; if without, they facilitate deſertion; 
if within, they are a nuiſance, and ſometimes 
break the line of battle. | ; 
VII. If we do not take care to cover the 
gates, it is plain, that the enemy's cannon 
will break the barriers, and firing through, 
will batter one part of the camp, in propor- 
tion to its fituation and the breadth of the 
openings. | 
The cuſtom in common lines is to cover 
them with detached redans in form of rave- 
lins. M. Vauban makes the capital 22 fa- 
thoms, and the faces 28: the gorge is thus 
34 fathoms, 3 feet, 10 inches; which, not 
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ENGINEER. 


book, proves there is ſome miſtake in the 
numbers | | 


He forms the flanks by taking 10 fathoms 


from the face, and 5 from the gorge, but 


making thus an angle of 98*, 35, 30, only 
with the counterſcarp, all the fire is directed 
towards the next redan, which gives room 
to ſuppoſe, that the principal deſign of theſe 
flanks, uſeleſs in themſelves, 1s (by ſhort- 
tening the faces) to give more effect to the 
fire of the curtain, of which they yet maſk 
near 25 fathoms. 

The ditch of theſe works, parallel to the 
faces, muſt be produced to that of the line, 


that it may be commanded throughout: by 
this we are obliged to raiſe and remove a 


great quantity of ſuperfluous earth, and which 
mult be eſteemed an inconvenience, but much 
leſs 'than the other. I 

Beſides, theſe ravelins produce a very good 
effect: the fire of their faces, croſſes near 
the capital of the redans, which, as we have 
obſerved, have great need of this aſſiſtance; 
and it perfectly covers the gate and the bridge. 


231. 


An advantage very deſirable in the ravelins of  - 


places, which often are abandoned for want 
of a ſure communication. _ 
I ſee nothing more to be obſerved on this 


head, except, that ſuppoſing the counter- 


{carp 3 fathoms from the parapet, as one of 
the lines of fire of the redan will paſs at leaſt 
ſix fathoms from the point of the ravelin, we 
cannot diminiſh the front of the line more 


24 than 


232 


XXXIII. 


Fig, 2» 


LY 


FIELD 


than 15 or 16 fathoms; for if, for exam- 
ple, it was reduced to 100 fathoms, this point 
would be battered. 

VIII. A few words added to the inſpection 
of the plans, will ſhew my method of cover- 
ing the gates of the different kinds of lines 
propoſed. For thoſe with redans, where the 
barriers cannot be better placed than in the 
ſaliant of the curtain, maik them with a lu- 
nette of 16 fathoms capital, reckoning from 
angle to angle: make the faces 20 fathoms 
long, drawing them to the rentrant of the 
redans, and the fire, ſuppoſed perpendicular, 
will graze without battering them; I here 
mean the ſecond ſcheme of 1 50 fathoms front, 


which on that account is preferable to the 


other. The extremities of the ditch of this 


little work, if not full of water, muſt be 


XXXIII. 
Fig. 3. 


xXXXIII. 
Fig. 4. 


Pl. xx. 
Fig · 3, 4+ 


ſloped in a glacis reverſed, that the enemy 
may not find any ſhelter. 8 

A lunette of 20 fathoms capital, and 15 
fathoms demi-gorge, placed at the rentrant 
of lines, with tenailles, will cover their bar- 
rier. 

That of indented lines, are maſked by a 
reduit, formed on one ſide by the prolongati- 
on of the branch, and the other parallel to 
the crotchet. 

The excavation of the branches of the 
communication, viz. the part of the branch- 


. 


es between the traverſe and the ditch, ſerve for 


covering the barrier of the two kinds of lines 
with lunettes, and thus ſave ſo much work. 


The 
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ENGINEER. 
The baſtion lines in this reſpect are much 
more difficult than the reſt, and-unfortunate- 
ly I cannot quote thoſe of Philipſburg, for 
their barriers were not covered. The diffi- 
culty ariſes, by ſuppoſing, as I have done 
throughout, the ſmall arms to fire at right 
angles; ravelins cannot well be uſed, for if 
they are only ſeparated from the faces of the 
baſtion, by the breadth of the ditch, they 
maſk almoſt all the fire of the flanks, as al- 
ready obſerved ; and if they are as far from 
the faces, as ſhould be, that is, the length 
of the flanks, we not only run the riſk of 
having theſe pieces flanked, and taken in rear, 
by the gorge, but the communication would 
not be ſo fecure, and the barrier wou'd even 
be ſeen obliquely from the extremities of the 
ſhoulder. 
I have given here two ways of avoiding 
theſe inconveniencies, the reader may decide 
which ſeems to merit the preference. 
The firſt is, to make a Fauſsbraye before the xxxiv. 
curtain: it is 12 fathoms broad from the pa-*'s 1 
rapet that carriages may paſs eafily, and that | 
they may be flanked by the baſtion, Thexxx1y,  ! 
ſecond is a little more compounded ; draw a Fig. 2. | 
line from the ſhoulder of one baſtion to that ; 
of the next; divide this line into two, and | 
from the middle let fall a perpendicular in- 
wards, equal to half this line, its extremity 
will be the point of the angle of a redan re- 
verſed, whoſe branches are drawn from that 
point to the ſhoulders of the baſtion. The 
| curtain 


2 
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them; which muſt be an advantage. 
tached>baſtions are 


APEUEDIDN 
curtdin being thus broken a ſecond time, raiſe 
a econ the Urte trennt. and it will 
ſhew the figure 
This rentrant angle deigg 2 igtb one, ank 


x Ale 


its branches grazing the ſhoulders, their fire, 


tho' leſs advanced than they were, 


paſs be- 
yond the ca 


capitals of the baſtions, and cut 
De- 
neeeſſary to cover 
gates, and the lines with detached works, or 
thoſe detached in parts, having no occaſion 
for theſe additional works, 1 have Fer r 
more to add to this article. | 


IX. In my maxims, I faid we might, 


without danger, even in dry ground, cover 


every flanked work with an 5 ditch, 
provided the flanks were not too oblique, and 
EY faliant ; 1 will here Feen oye 


folt. - 


An advanced dic will de always uſeful, 


and ceaſe to be dangerous, when ſeen and 


battered throughout its extent; the enemy 
will then not find that ſhelter; that cover, 
and that (ſecurity, which have made the 
greateſt maſters reject them; in ſhort, the e- 

nemy will be as much ame chere! as on 
the counterſcarp : 

To effect this, /, the advanced ditch ant 
be enfiladed at ri ght angles, or at leaſt under 
an angle — to 100 degrees, with the 
flanks of the line: 20h, conſequently its diſ- 
tance from the diteh muſt " ſuch, that its 
W does not project beyond the in- 


terior 
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terior angle of the ſhoulder, that the whole . 
ditch may he under the fire f ſome part of 
the flank: zal, that at the rentzants the 
advanced ditch; he produced, and gut down 
in form of a glacis reverſed, ſo as to leave no 
CO ver, 28 1 have already ſhewn . 2101 11 
Theſe cireumſtances, Which remove all 
difficulties, are ealily to be obſerved, inthe: 
moſt. part of the Works, I have propoſetl. I. 
will give two examples. In lines with re- xxxlv. 
dans, trace the adyanced ditch; parallel to the fig. 3. 
ditch, becauſe the angle of the flank with 
the branch is only. 995 134+ which is not too 
much; and if I had made it ſquare with the 
line, it would have thrown me MOT e:;than 
16; fathoms towards the country oppoſite to 
the break, and in proportion oppoſite to the 
point of the redan. IIe, I: 40g VEOOLIRR 
In broken lines with tenailles, which Ixxxtv. 
here ſuppoſe; with lunettes, I do not follow Fig. 4. 
the parapet, Which lengthens the ditch to no 
purpoſe, and which would alſo be much leſs 
defended ; but it 48 parallel to the principal 
lines of defence, and conſequently : ſquares: 
upon the; flanks. If to; this we add:the>ne+: 
ceſſary ſlopes, it muſt be confeſſed that this 
piece of fortification, far from being hurtful 
becomes uſeful even in dry ground. 
Its, moſt Femar kable advantages Are, 15 l 
that if the ſlope he the leaſt, ſteep, the; firſt 
rank of the aſſailants, embarraſſed with their 
faſoinesn throw them in here to deap oer, ſo 
that they have them not to fill up; the ditech 
3 O 
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FIELD 
of the intrenchment. 24h), that far from 
ſerving the enemy as a place of arms, to take 


breadth in, and there oppoſe the line with 


ſmall arms, as they will find no cover there, 
they will quickly leap out of i it, and conſe- 
quently in diſorde. 

Theſe obſtacles become almoſt Et 
table, if we, have time to dig pits between 
the ditches : nothing is fitter to diſconcert 
an enemy in an attac, or more difficult to 
fill up. Tis with this view viz that the e- 


nemy may not know where to tread, that in 


the firſt figure, and at the ſaliant of the ſe- 
cond, I have only left about four fathoms 
diſtance, from one ditch to another, that 
three rows of theſe pits Plaerd altoinately 
may be ſufficient, - 

The earth of theſe wells is threw up in 
little heaps in their intervals; that of the 
advanced ditch, whoſe contents is leſs con- 
ſiderable, may be thrown-in form of a glacis 
on its counterſcar r. . 
X. We may draw new advantages from 
advanced Fs tet when judged: neceſſary: 
vg. That of conſtructing ravelins before 
the curtains of baſtion'd- fronts, - without fal- 
ling into the inconveniences mentioned in the 
8th article of this chapter. 

It is evident, that thus we are free Gn the 


danger of being taken by the gorge,” with- 
out being obliged to maſk part of the fire 


of the flanks; this is an eſſential point, yet 
As there muſt be a gate in the line, to com- 
municate 


EN GIN E E R. 

municate with this detached Work, and we 
muſt as much as poſſible hide this gate from 
the enemy, there Wente be ſome other mea- 
ſurrattakem 00 011 Hi 14201 2B COTE Kae 

We ſhall fulfil this "A only in propor- 
tion as we diminiſh the diſtance of the ditch- 
es : therefore we muſt” partieularly obſerve. 
That the fire of the flank only be zinning 
from the interior angle of the houltet? we 
may without danger from thence draw the 
demi-gorge of the ravelins, which will thus 
leflen its diſtance from the parapet: we do 
not in fact gain much by this, but we ſhould 
much more, if we placed two pieces of can- 
non in that part of the flank next the-ſhould- 
er, which iff charged with grape, and point- 
ed between the two ditches, at the time 'of 
the aſſault,” muſt do great execution. Be- 
ſides, as the diſtances is ſmall, theſe pitete 
may be moved from the flanks to the fuces, 
having but one to remove entirely. „ds 1 

We may then without inconvemence draw 
the demi-gorge of the ravelin, and the 
counterſcarp of the advanced ditch, 5 fathorns 
from the angle of the ſhouldeg taken exter- 
nally, fo that drawing the faces of the raves 
lin on the faces, at the like diſtance froth the 


angles, the barrier; and alſo the eotriniunis 


cation will be pretty well covered. 


This ravelin is tracecd according to the xxxIV. 
common method, viz. taking tlie distance ig. 5. 


the two points; ; where the faces of the rad 
nes toll upon the faces of the * A 
$2 E, 
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thor propoſes by its conſtruction. For if 


FIELD 

baſe, and conſtructing two triangles thereon, 
one a rectangular, and the other an equila- 
teral, and dividing the diſtance of their ſum- 
mits into two, that point will be the point 
of the ſaliant angle tt the ravelin. * 

Theſe pieces after all, tho low and weak, 
cauſe a great increaſe of work, and I own, 
as I have done in chap 5. that I do not ap- 
prove of detached works in field-fortificati- 
ons, eſpecially when we have not means and 
time to render them capable of reſiſting an 
aſſault. I therefore think we ſhould only 
make ravelins to intrenchments of ſmall ex- 
tent, and made with great care; ſuch, for 


example, as intrenched camps, eſpecially when 


they can only be attacked in one part, as thoſe 
of Rufſenheim and Spire. | 
OBs8ERvATIONS on the eleventh Chapter. 


Little can be added to what the au- 
thor ſays, concerning barriers and their co- 


verings. We ſhall only obſerve, that in 


baſtioned lines, as repreſented in fig. 1, 2, 
plate 34; the coverings contain more work 
than is needful ; fince a travers behind the 
curtain, of a little more length than the 
width of the barrier, will be ſufficient to 
prevent the enemy's cannon from moleſting 


the troops in the line. The ravelin in fi- 


gure 5, ſeems too large, and might be much 
leſs, without loſing the advantages the au- 
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ENGINEER. 


the counterſcarp of the ſecond ditch, which 
terminates the gorge of the ravelin, was to 
meet the inner angles of the ſhoulders, as 
likewiſe the faces of the ravelin, both being 


produced, it would be ſufficient; and I 


would prefer the making the paſſages out of 
the ravelins, at the extremities of the faces, 
and not in the middle of them ; becauſe they 
would in that caſe be defended by the fire, 
from the oppoſite flank directly, and by the 
oppoſite face in flank, which is all that can 
be done or deſired; and the fire of the flanks 


would then not be maſked by any part of 
the ravelin. 


9 
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CHAPTER Tr: T'WELFTH, 
I. Irregular fortifications : maxtms : II. Ren. 
trant angles. III. Saliant angles. IV. Man- 
ner of occupying heights, of preventing thei? 
e — traci e 7 their 
deſcent. V. Reflect ions on heights. VI. Vil- 
ages and buildings. 01thin. reach of the work, 
VII. Caſe where detached works are neceſ= 
fary or uſeful. VIII. Woods. IX. Mo- 
raſſes, hollous, hol om roads, bedges „ rivu- 
lets, X. Manner of proportioning to the 
ground the lengths of the fronts of the pro- 
poſed methods. ny 3 | 


I. J have hitherto ſuppoſed the intrench- 

ments raiſed on level. ground, and the 
lines ſo uniform, that all the tenailles were 
equally diſpoſed, and on the ſame line: in a 
word, I have ſuppoſed the works quite re- 
gular. I thus followed the method taken in 
treating of the fortification of places, and 1 
did it with the ſame intent, viz. to form the 
ſubject, by eſtabliſhing general methods, to 
follow as much as poſlible in the execution; 


+ 
o 


for ground is ſeldom found ſo uniform, but 


that the regularity is at leaſt as difficult to be 
obſerved in one caſe, as in the other. 

We ſhould then much leſs regard what 
has been ſaid on this ſubject as poſitive pre- 
cepts, than as general notions, proper to mul- 
tiply and rectify the particular ideas, Which 


circumſtances require in practice. The en- 
gineer 


E N Gal n 4 
gincer muſt know how to act, according to 
the eircumſtances, and it is F | ger Kd 
tage to him to have many different me fo 
to compare, and to follow that which ſecmis 


the beſt. F e N Was 


But we ſhall WY find how: much we 


muſt, expect from theory; for ulari- 
ws of the ground and other icon; 
vary fo much, that all that eanberaddedto 
wha has been already treated of, is. tb (hely 

how to take certain advantages, and to avoid, 
and to ſurmount ſome foreſeen difficulties, 
ene a ut con mon? X aw 
ive but few maxims on this-ſub- 

*. but ak are as important as extenſive: 
one, that all parts be as much as poſſible, 


ſo equally capable of reſiſtance, that one Pf. . 


need not he feared more than another 


plain in this reſpect we muſt regard the ad- 
vantages of the ground: the other, to have 
as much attention, to gain by every thing 


that may be favourable, as to avoid what may 
be Ruf. 113 % gains 


II. A turning, a n a a ptejection in 
= lines may be regarded as an ivregularetyy 


but that is almoſt always unavoidable. If 


the angle it forms be a rentrant, it ſometimes 
encreaſes the defence; if à ſaliant; the don-P;XXxxy, 
tra Rentring angles, right or obtuſe and Fig . 2, 
thoſe e are acute are often fortified after 4 


different methods. A rentring from g to 
135 degrees, though the defence bewety ob- 


lique, fo a a remalle oo —— — Hanks | 
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ent; yet as the enemy may throw themſelves 
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itſelf, provided its branches, being of a proper 


length, are ſhortened by degrees, as it is more 
open; ſo that at go degrees they have but 80 
fathoms ; at 100 degrees 70 fathoms ; and 
110 degrees 60 fathoms, and at 120 degrees 
they have but 50 fathoms. | 

This ſhortening is neceſſary, that one part 
of the fires may croſs the capitals, which 
could not be without that; for. they fly off 
from the ſaliants, in proportion as the angle 
is obtuſe. I do not give this as a geometri- 
cal rule, it will only ſerve in practice, and 
ſufficient in common caſes. I fay in com- 
mon caſes, for if the ground on the right and 
left is not on the ſame line, we muſt have 
regard to the difference the inclination of 


P.XXXV.theſe new angles gives to the capital. The 
Tig. 5. figure will explain what I mean, and ſhew 


that the ſaliant on one ſide, tho' double in 
length to the other, can be better defended. 


P.XXXV. When the branches are too long, or the 
Fig. 6. angle very open, ſome indented work will re- 


medy all at once, as it not only forms new 


| flanks, but alſo diminiſh the opening. 


As to rentrants under go degrees, they are 
fortified according to the breadth of their o- 
pening : if it is only 120 fathoms, it will do 
well enough, as an enemy would be thereby 
engaged between two fires. A ſimple para- 
pet in a right line, always neceſſary to cover 
the communication, and to prevent the camp 
from being battered obliquely, ſeems ſuffici- 


all 


* 
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all on one ſide, or attac both at 
beſt, that the anterior parts be f 
the branches fo diſpoſed, at lea 
tain de 
firing on each other. 


once, it is 
7 and 


for a cer- 


On this occaſion I ſhall once more venturep. xxxv 
my thoughts, in giving a ſcheme for an o- Fig. 7- 


pening of about 200 fathoms : I know that 
in the treatiſe of the attac of places we find 
one of theſe rentrants fortified; to the ver 
bottom by indented works ; but if we reflect 
that branches with more than 200 fathoms 
interval, excced the range of a muſket, it 
muſt be allowed as this is a different caſe, I 
cannot follow this example without breaking 
through the rules. 5 

III. Vauban, as well in this, as in his in- 
ſtruction on the ſiege of Aeth, gives ſome ſa- 
liant angles, all fortified; the moſt open by 
baſtions, the others of go degrees at leaſt by 
demi-baftions, and by the intrenched camp 
at Dunkirþ it appears, that when they were 


dA. 4 


acute he cut them to make tenailles. 


i 


We are ſeldom obliged to make theſe laſt 


pth, that they may be uſed without | 


Fig. 8. 
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indented crotchets, which may ſerve for all 
others. | N 
F. XXXV. As the right angle has 30 degrees more, it 
"$-9- may be defended. different ways; I would 
prefer the e taking the crotchet 
within, if poſſible, for it will be yet 61 deg. 
56 min. If a demi-baſtion is thought beſt, 
care muſt be taken that the face be defen- 
ded, and that no part in the front fires on 
another; but independant of the irregularity, 
it appears to me that we ſhall have gained 
nothing, for it is the ſaliant that muſt be 
defended,, and two flanks near 15 fathoms 
each, one of which is only 60 fathoms diſ- 
tant, is better than one which is leſs than 27, 
and more than double that diſtance, which 
is that of the common redans. 

p. xxxv. If theſe conſiderations do not appear ſolid 
Fig. 10. enough, trace that figure in this manner. 
Draw a parallel 22 Fe ee from, one of the 
fides ; at 120 fathoms from the angle, raiſe 
a redan of 22 fathoms perpendicular, and 15 
fathoms demi-gorge; draw one line of de- 
fence from the angle of the figure to the ren- 
trant of the redan, and the other from the 
point of the redan to the gorge of the demi- 
baſtion, which make 25 fathoms; elevate 

the flank perpendicular to this laſt line. 
This angle being ſquare, might be made 
a baſtion ; but ſo crowded, and of fo little de- 
fence, that we ſhould. reject ſuch, a conſtruc- 
tion here, as much as in the fortification of 
places, 
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places, where it is never uſed, when it can 
be avoided. | | 

The angle of 120 degrees, being that of anP.XXXV. 
exagon, may be fortified according to all Fs. 1 
the methods I have given, except in thoſe 
with tenailles, and brd tenailles; it wants 
but 30 min. of being enough for this; ſo 
that it may be uſed, diminiſhing the per- 
pendicular two or three feet only, for greater 
exactneſs. e 5 | 

Finally, the angle of 1 50 deg. is open e-p.xxxy., 
nough to execute any of the different hemesi 12. 
that may be choſen for the reſt of the lines. 

Whatever then be the ſaliant, we can flank 
it according to one or more of the methods 
I have given for regular fortification, and it 
is certainly an advantage to confine theſe 
irregularities to fixed rules, obſerving only, 
that if the angle be leſs than 60 deg. or that 
we cannot uſe the crotchets, we muſt make 
it leſs faliant to give it the greater opening. 

IV. The unequal heights of the ground, 
is one of the principal cauſes of the irregu- 
larities, as well in the profils, as in the plan 
of the works. 5 rand fie | 

The ſaliants of every kind of fortification 
muſt be at leaſt as high as their branches, 
even ſuppoſing the ground perfectly level; 
for if the part the moſt adyanced ſhould be 
loweſt, its parapet would cover it leſs in 
proportion as one would be farther from it, 
whereas if the ſaliant be higheft, one cannot 
| R 3 be 


be ſeen even from a much higher ground 
than that ye are on.“ 01 8 110! year = 
It is therefore always uſeful; and often ab- 
ſolutely neceſſary to raiſe the flanked angles 
higher than the reſt : the earth taken from 
the rounding of the ditch ſerves for this pur- 
poſe ; but as this is of little conſequence, ex- 
cepting in even ground, We muſt endeavour 
to place theſe angles on the bigheq places; 
we alſo thus prevent the bad effects of the 
ricochet, and command better in front. 

When we cannot by this means prevent 
being ſeen from an eminence too near, and 
have not time to raiſe the parapet-of the an- 
gle as high as needful, there ate two methods 
left, little or not at all uſed in Fance. The 
one is to raiſe the parapet of the angle ſome 
feet, in form of a cavalier, for the breadth 
of the terreplein, that the troops which 
occupy the branches may be covered. This 
the Germans call bonnets, and ve ſurtouts; 
there were ſome in the horn works at Philips- 
burg. * 3.334 14 1 nnn 

If it is only ſome particular work we would 
cover, the ſame method is uſed by turning 
one or more angles to the enemy: theſe ſur- 
touts are alſo ſo proper to guard againſt the 
ricochet, that I am ſurpriſed they are not 
more uſed in our fortified places. 

The other expedient fignifies little againſt 
cannon, but it is readily and eafily done, and 
entirely covers the men; it is to place, on 
the parapet that ſhould be raiſed, a row of 

gabions 
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gabions larger at top than at bottom, that 
they may form a kind of loop-holes; M. de 
Caligni, director of fortifications, from whom 
I had this idea, aſſured me he had uſed it 
with ſucceſs. | Theſe gabions reſemble much 
thoſe hampers or baſkets on the rampart, 
which, according to the chevalier de Ville, 
and ſome other authors, were formerly uſed 
inſtead of our ſand-bags, if their chief uſe 


was not to prevent being plunged; a more 


eſſential one than that for which baſkets was 


invented. In ſhort, if theſe means will not 
do, we muſt, according to Vauban, poſſeſs 
the commanding ground, either by extend- 
ing the lines to it, or by good redouts, or 
ſome other works. | | 
When the line of the front cuts one of 
| theſe eminences, and that we muſt conſe- 
quently mount it, and deſcend it, was it even 
parallel to the enemy, we are obliged to break 
it, in ſuch manner that the ſaliant be at top, 
and the rentrant at bottom. The reaſon of 
this, little different from what we have al- 
ready alledged, is, that if the line was conti- 
nued ſtrait on, we ſhould in reality be cover- 
ed in front, but not being ſo on the ſide 
where the ground falls, the parapet of that 
part would not hinder our being ſeen ob- 
liquely. 1 
It is ſeldom we project beyond the line, 
in deſcending a hill, yet it may happen, as 
in the communication of ſome detached 
work; the only method I know to avoid be- 
1 „ ing 
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being plunged, is to trace the communicati- 
in 2ig-zags, like the branches of a trench; 
the more acute the angles are, the leſs, they 
are ſubject to be enfiladed, and the ſhorter 
the branches are, the more they are covered 
WY the e 


. > s 


V. I will add ſome reflections on fo im- 
portant a ſubject. We ſhould, if poffible, 
poſſeſs the heights, was it only to prevent 
the enemy from moleſting us from them; yet 
they are not abſolutely ſo advantageous in 
themſelves, as is commonly imagined. 

All theſe, in proportion to their height, 
diſcover at a diſtance, and command the 
depth of the battalions and columns of the 
aflailants, , All have beſides the advantage of 
being ſecured from the ricochet, and even of 
diminiſhing the effect of cannon, which, fir- 
ing from a low place to a higher, with, much 
difficulty enters the parapet, which it bat- 
ters obliquely in reſpect to its thickneſs... 

We ſhould alſo add, that the firſt, rank of 
the enemy being higher than the ſecond in 
aſcending, it is conſequently the only one 
that can fire on the intrenchment. Theſe 
advantages are real, but the inconveniences 
attend wen we mares...» 

It is effential here to diſtinguiſh two dit- 
ferent ſorts, of fire; the raſant or grazing, in 
this reſpect, is that which going in a direc- 
tion parallel to the horizon, beats down all 
it meets with within its range, and the fich- 
ant or plunging, that which fires from a 
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higher on a lower place, and only damages 
whatever it meets with near the PENG where 
it falle! l! 

This diſtinction bein g underſtood, explains 
one part of what T would ſay. Whatever be 
the height, every ſhot that falls, and does not 
riſe again, will be fichant or plunging, and 


conſequently leſs dangerous, even ſuppoſing - 


the ſoldier to take aim; and as it is almoſt 
impoſſible, let the elevation be ever ſo little 
to raiſe himſelf enough, it is evident that can- 
non will have little effect, and ſmall arms 
ſtill lefs, and this inconveniency increaſes: in 
proportion as the enemy approaches. 

This concerns the 3 that is to ſay, 
what is beyond the fopt of the hill; as to 
ramps or ſlopes I ſhall here ſuppoſe them of 
two different ſorts. 

When they are ſo ſteep that the enemy 
cannot eaſily aſcend, and we can leap from 
the intrenchment, doubtleſs we ſhall repulſe 
an enemy out of breadth, and propably-in 

diſorder, with much eaſe ; eſpecially if, by 
imprudence, or too much heat, they are led 
on too faſt; but here alſo we cannot fire on 


the ſlope without being greatly expoſed, or 


even without mounting on the parapet. 


If the ſlope be gentle or eaſy, we are leſs. 


expoſed, but the enemy will march with as 


good order, and almoſt with as much eaſe, 
as on a level, ſo that we do not gain much 


by it; for T am not of M. de Folard's fie 
nion, that infantry charging from a higher 
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on a lower place, come with greater weight, 
and the cavalry the contrary. 

I believe we may conclude, that the moſt 
advantageous heights, in all reſpects are thoſe 
which are ſteep and difficult of acceſs, provi- 
ded they are fo ſituated, that flanks may be 
made to batter what we cannot ſee in front; j 


or elſe thoſe eminences with a gentle and 


eaſy ſlope, when this natural glacis is near 
the length of a muſket range. 

We cannot be too attentive in placin 
theſe works, fo that they poſſeſs the ſummit 
of the hill ; at leaſt we muſt take care, that 
by the irregularity of the ground ſome part 
of the'camp, or the troops when darwn up, 
be not ſeen from without. 

VE. When a village is found within reach 
of the ſhot, it muſt either be left in rear, or 
fortified ſo as to ſerve as a flank to the reſt. 


This is of great importance, for if you a- 


bundon it to the enemy, it ſerves them as a 


ſupport; it hides their diſpoſitions and moti- 
ons, and enables them to diſcover yours. 
When the village is ſo near as to be hurt- 
ful, and in a low ground, or too much em- 
barraſſed with hedges, &c. to run the line 
there, there is not much more to be done 
than making it a detached poſt: ſo long as 
this poſt ſhall ſubſiſt, it will be a fecurity to 
that part that cannot be attacked, but by 
expoſing their flank to the fire of the village: 
but as it is liable to be attacked, becauſe it 


is detached, it will be prudent, let the diſ- 


tance 


\ 
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tance be ever ſo little, to ſecure a eqmmuni- 
cation, ſo as to prevent its being eaſily ſur- 
rounded; i: bono n e, aveiled ! 
Some redouts are ſufficient for this; every 
difficulty would then be overcome, if there 
did not often remain inconveniences much 
more conſiderable: we have ſeen in chap 4. 
that there are many villages that cannot be 
fortified; beſides, ſuch a place requires much 
work, and to guard it requires more troops 
than we are ſometimes able to detach from 
an army. n witch io) .; ho# ts 
In theſe circumſtances, the common expe- 
dient, and which appears the beſt, is to burn 
the village; but I venture to affirm from what 
I have often ſeen, and lately at the fieges in 
Flenders, that. unleſs the $68 are all of 
wood, as in Bohemia and the upper Palatinate, 
we gain little or nothing by it. What ad- 
vantage do we reap by ſetting fire to a houſe 
built with earth or maſonry? the roof, floors 


and doors conſume, but the walls remain, 


and they are ſufficient to cover the enemy. 
Beſides, we ſhall find that it is not the hou- 
ſes, ſo much as trees, hedges, and the walls 
of encloſures, which affords this cover, and 
the fire does not deſtroy them. 
We ſhould not then have recourſe to this 
means, but when we have time to cut down 
and level with the ground all that may be 
hurtful; as it is rare that we do this, but 
when it cannot be avoided, that is to ſay, $9 
| | | 1 5340081 qt e 
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the laſt. puth,. it is alſo very ſeldom we reap 
any ady:; 7 by theſe cruel actions. | 

Ibe ſurelt, way is to avoid ſuch a trouble- 
ſome neighbourhood. as much as poſſible. As 
to, leſs conſiderable encloſed places, ſuch as 
houſes or caſtles, we ſhould not heſitate to 
poſſeſs them, as little uſeful as they may be, 
for tear they might be hurtful, as they are 
ſupported with little work and few troops. 
We, have thewn, how, to defend, them in 


e 15.35 6 5 ard 
Vit. Theſe laſt works are ſo neceſſary, 
that when not found ready made, we are 
obliged to. conſtruct others inſtead of them, 
One of . the, moſt eſſential maxims in every 
kind of fortification is, not to leave the ene- 
my 2ny coyer, within a certain extent, which 
extent ſhould never be leſs than that of muſ- 
ket range. If the line or intrenchment is at 
a diſtance from a valley, too low to. be ſeen, 
or any other circumſtances produces the like 
effect, there muſt of courſe be ſome work 


added... 


The ſame ſhould be done to ſecure com- 
munications to heights, when we fear they 
may , be. hurtful ; in fine, if we have a dam, 


a bridge, a ford, or 120 other defile before 


us, it mult be defended near and by a graz- 
ing fire, Beſides theſe detached works, o- 


thers are ſometimes made, which are only 


ſeparated from the line by the ditch : theſe 


are made to ſtrengthen a place greatly expoſ- 
ed, to poſſeſs a point of land, or to flank the 
adjacent parts, I 
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I ſhallnot give the various methods c tra- 


circumſtances ; and as I have pgiyen'f6'tmany 
different ſchemes already, no one can be at a 
loſs in this reſpect; I ſhall only add, that 
the moſt material thing is to ſecure the com- 
munications, and to turn the branches, ſo that 
they do not fire on the lines; the' adjacent 
parts alſo mult be ſo turned as not to fire on 
„/ 0 27 
VIII. Woods as well as heights have their 


—— 


charged before they can get clear,” and are 
drawn up: in this caſe the barriers ſhould 
be large, and at a little diſtance from each 
other, ſo as to ſally out with a conſiderable 
front, and at many places at once. 

But if the wood be clear, high, and with- 
out brambles and briars, as moſt fix woods 
are, and are cut through by broad and good 


be able to conceal their 1 4 7 and march- 
es, to attac us when we leaſt think of it, and 
to retreat when they Pirates | without fear of 
being purſued, at leaſt very ſpeedily, provi- 

. Aedd 
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cing theſe works, as their figure depends on 


roads, as that of Philipſburg, the enemy will 
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ded they have taken the precaution to line 
the borders with infantry, to favour their re- 
wene. T2”? | | & 
If the wood is nearer, the enemy have 


greater advantages, and if at a greater diſ- 


tance, as 400 or 500 fathoms, they cannot 
indeed fall on the line, ſo very unexpectedly, 
but their retreat will not be leſs ſecure. In 
ſhort, when we are maſters to chuſe the 
nature and ſituation of the ground, it is the 
buſineſs of the general, rachel than of the 
engineer, to weigh well theſe conſiderations. 
When the line muſt paſs through a wood, 
and by nature it is not capable of ſupplying 
the place of one, for reaſons given in chap. 2. 
cut it down to the ground, from the foot of 
the intrenchment to the rear of the camp, 
and pile up the fellings at 150 fathoms in 
front at leaſt. 8 & 5 
IX. A morats, a hollow, a hollow way, 
a quick-hedge, even the ſmalleſt brooks, be- 
come objects to be regarded, either to draw 
ſome advantages from them, or to prevent 
their heing hurtful. 25 
A*®tmoraſs of any kind is always an ad- 
vantage, if it extends to the foot of the line, 
fince it renders it inacceſſible to cavalry at 
leaſt : if it be of any breadth, and its bottom 


boggy , it ſerves as an intrenchment 5 if it ap- 


pears needful to line it with a parapet, it need 
only be an epaulement againit cannon, con- 
ſequently need not be flanked ; but we can- 
not reconnoitre and {und theſe moraſſes * 
9 well, 


7 


hey 
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well, that we may know how far ye may 
depend on them; there are thouſands, of exy 
amples, and I have ſeen droves of oxen croſ- 
ſing. thoſe with little trouble, which, were 
thought in the army, to be impracticable, 
and which perhaps were ſo ſome. months be- 
fore. 5 il 3d no llc bagbm 

Hollows, hollow roads, and, in, general, 
every thing that may ſerve as, a cover, muſt 
either be enfiladed or flanked by the line it- 
ſelf, or as in chap. 7. by ſome; detached 
work, ſo as to diſcover the bottom. Theſe 
cavities not only ceaſe to be hurtful, hut alſo 
become uſeful, as they are ſo many additional 
obſtacles to the enemy: if we. find a, quick» 
hedge, and the intrenchment can be ſo turn- 
ed, as to preſerve it on its berm, it will ſerve 
inſtead of pallifades. i * als The 

If there is a brook too ſmall for an inun- 
dation, it muſt be damm'd up here and there 
to fill it full to its banks, and form little pools: 
or, if it runs into the intrenchment, we-muſt 
try to fill the ditch with it; I ſhall not here 
ſpeak of conſiderable brooks, nor rivers, hay» 
ing already largely treated of them in chap. 9. 
X. The different projections of the line, 
being always determined by ſome one of theſe 
circumſtances, it is evident we cannot always 
make the fronts of an equal length, as we 
are often obliged to add or diminiſh a certain 
extent. ER { | 2 | {Bs 1 | 11 os vlag | 
The numbers and variety ,of mathods 1 
have given, will be of great aſſiſtance in this 
„777 ͥ ̃ ꝝẽꝶ V reſpect, 
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reſpect, as they are for fronts of 60, i003 
120 and 150 fathoms, beſides theſe fronts 
may be * provided it is done with 
judgment 

If we would have lines with redans, 30 and 
even 50 fathoms ſhorter, we may follow the 
common methods, without any alteration, 


excepting the break of the curtain, as in 


chap. 6. The fronts of lines with tenailles 
may, without inconvenience be reduced to 
50 fathoms, by ſhortening the perpendicular, 
ſo that it does not exceed the half of the 
front. 

The indented branches, fixed at 60 fa- 
thoms, may be reduced to leſs than 30, but 
the flank muſt in this caſe be at leaſt 12 fa- 


thoms, and perpendicular, and its branch 


mult alſo be protected by an adjacent fire, 
ſuch at that of an higher crotchet. Finally, 
the fronts of other lines cloſed may be ee 
ened a fourth, obſerving to follow the pro 
portions of the given dimenſions; the ee 
being ſimilar, the directions of the fires will 
always be the ſame. 

If, to the combination of theſe different 
meaſures, we add what has been faid on each 
particular front, nothing need be deſired 
more; but it muſt be obſerved, that it is 
much better to ſhorten than to lengthen 
them in this caſe, becauſe the fronts gene- 
rally become ſtronger by the firſt, and con- 


ſequently weaker by the laſt, 


OBszRs 


SOILS, 


ss 


2 — 
r — — — 


= 


HAYS % 
_ W317 


«+ + 

Lg 
PEEL EY 
4+ 


3 


„ 


ENGINEER. 


OBSERVATIONS on the twelfth chapter. 


I ſhall only add a few remarks, to what is 
ſaid in the fifth article concerning retrench- 
ments upon a hill or riſing ground. The au- 
thor does not ſeem to think, that a ſudden 
riſe is ſo advantagious as it is commonly ſup- 
poſed, becauſe the ſoldiers cannot fire upon 
the aſſailants without diſcovering themſelves 
too much : but in ſuch a caſe, the parapet of 
the intrenchment need not be ſo high than 
on level ground, and made with a ſteep ſlope 
or glacis; beſides, wherever there is a fa- 
vourable ſpot of ground flanks are made : but 
ſuppoſe the enemy attacks, he muſt receive a 
grazing fire along the ſlope without being 
able to return it; and if the foremoſt ſhould 
come ſo far as the line, will not a greater 
body of troops oppoſe him, with all the ad- 
vantage poſſible, while his front rank only is 
able to fire. It does not appear to me, that 
ſuch an attac is at all practicable provided 
the defenders ſtand their ground. It is true, 
attempts of that kind have been made, but 
never anſwered that I know Of; on the con- 


trary, after ſeveral extraordinary efforts have 


been made, the aſſailants have been obliged 


to retire, after having loſt the greateſt part 
of their beſt troops. 
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CHAPTER TRE THIRTEENTH 


I. Profils. II. Reflection and example. III. 
Defects of profils too much elevated. IV. Ob- 
ſervations on the author's breaks. V. height 
of parapet. VI. Their thickneſs. VII. 
Their pent or ſlope. VIII. Weir interior 
height. IX. Bangquets and their flopes, X. 
Ditches and advanced ditches, XI. Other 
ſlopes, and their berm. XII. Glacis and co- 


vert ay. 


I. I is not ſufficient to give a work the 
moſt convenient figure in regard to the 
nature and quality of the ground, to defend 
its acceſs; we muſt alſo know what ſhould 
be its height, and every dimenſion proper for 
each particular part, and this is what we 
comprehend under the name of a profil. 
This is an eſſential point, not only in the 
execution, that each part may produce all 
its intended effect, but often in projecting a 
figure; for if we only follow a plan we may 
be led into an error. For example, the 
breaks I have propoſed in many - 4h to 
diſtribute the fire equally, and give it a better 
direction, effectually procure that advantage, 
and in the plan, appear out of the critick's 
reach, yet we ſhall find in article 4. that they 
are not without inconveniences in the eleva- 
tion. This important part, on which we 
ſeldom ſufficiently reflect, being relative = 
| 77 
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the whole, ſhall be the ſubje& of this chap- 
ter, and the concluſion of this treatiſe. @- 

IT. I will begin by obſerving in general 
that an intrenchment too weak, tho' well 
diſpoſed in every other reſpect, ſhould rather 
ſhew us the neceſſity of a remedy, and the 
danger, than encourage us with falſe hotions. 
On theſe occafions the ſoldier always mea- 
ſures by his eye the greatneſs of the obſtacles 
the enemy muſt ſurmount to come at him; 
and if they do not appear ſufficient, his ſtea- 
dineſs diminiſhes, or he is diſcouraged : it is 
ſeldom that we defend ourſelves as well as 
we might, when not ſupported with the 
hopes of conquering or driving back our ad- 
verſary. 

An engineer therefore muſt not fear mak- 
ing large profils, when circumſtances require 
it, and he has the means to execute it. M. 


Vauban, . complaining of the negligence of 


the French, in his memoirs of ſieges, would 
have us make two or three banquets to the 
lines of circumvallation, and gy wales three 
than two, ſo that the parapet be raiſed e- 
nough to be fraiſed, and to cover the caval- 
ry; and either in regard to the ſhortneſs of 
fieges, or rather for the reaſon we ſhall ex- 
plain, he reduced them to one banquet only 
in his treatiſe of the attac of places; we muſt 
obſerve that it was by no means to ſave work, 
ſince in profils which he propoſes againſt 
ſuccours, that is to ſay, in cafes where we 


are afraid of being attacked and forced, he 


8 2 makes 
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makes the ditches from 16 to 20 feet broad, 


and 8 or 9 deep. bz 


What that great engineer tells us on this 
head, is too deciſive to paſs by unnoticed 
here. He ſays, that Maurice and Frederick 
Henry, princes of Orange, applied themſelves 
ſo ſtrongly to their lines, that they employed 
whole months in their conſtruction, and that 
they made them ſo ſtrong, that tho' they 
were often attacked, they were never forced ; 
that they alſo added particular forts at certain 
diſtances from each other, and according to 
the practice of thoſe times they fortified their 
quarters ſeparately, and advanced works on 
the moſt expoſed places to ſtop the enemy, 
and thus give time to the troops to arrive 
from the neigbouring quarters to the aſſiſt- 
ance of the menaced part : precautions which 
have always baffled the enemy's deſigns, and 
often endangered their being beat in their 
retreat. The examples of ſuch able generals, 
related by ſuch an author, will doubtleſs be 
of more weight than what can be farther al- 
ledged. | | | 

III. Having thus ſhewn the importance of 
giving a good og to field-fortification, we 
will inquire what dimenſions are moſt proper 


for them. An height of 9 or 10 feet, as 
Vauban demands, requiring three banquets, 
that the parapet may cover the cavalry, has 
without doubt its advantages, ſince ſuch lines 
may be fraiſed, and ſerve inſtead of epaule- 
ments, and are more difficult for the enemy 
to 
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to mount: yet this general has ſince fixed the 
height of the crown of the parapet, of his 
greateſt profils, at 7 feet and a half, even 
where the excavation of the ditch would have 
allowed an addition, without an augmenta- 
tion of work : he did not apparently make 
this alteration without good reaſons, I will 
therefore endeavour'to find them out. We 


cannot but improve by ſtudying the motives 


of ſo great a maſter, 


We have ſeen the advantages of a grazing 


fire in chap 12; and that the more it is fich- 
ant, or inclining to a perpendicular, the leſs 


hurtful it is: but it 1s oy more fichant 


in proportion to the greater height, ar leaſt, 

as we obſerved, when the ground we defend 

is not parallel to the lines of fire. 4 
Every elevation beyond * 4. feet 4 inches, 


which is the height at which a ſoldier of a 


middle ſtandard holds his piece to fire right 


before him, or parallel to the horizon, is 


therefore always a defect, which muſt be di- 


miniſhed as much as poſlible, 205 
Suppoſing on the contrary it is 9 or 10 
feet high, and one foot in a fathom ſlope or 


plunge, the ſmall arms, by following this 


direction, cannot reach the ground nearer 


than ꝙ or 10 fathoms from the ſpot they fire, 
from whence ariſes a much greater defect, 


— 


— 
: * 


2 


The reader muſt here obſerve that one foot Paris 8 


one foot and half an inch or 6 lines, Engiſb meaſure; this dif- 
ference, though inconſiderable in the plans, is of great conſe- 
quence in the profil. Es, 
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viz. that the enemy will find himſelf cover- 
ed from the direct fire, in proportion as he 
approaches the counterſcarp, near which he 
will be out of all danger. . 
Me may indeed remedy this defect, as we 
ſhall ſhew, but the firſt always ſubſiſts, and 
increaſes in proportion to the depth of the 
ditch; which forms new inconveniences. 
As the bottom of the ditch is not ſeen di- 
rect, it is an unavoidable evil, and ſo; evident 
that it is needleſs to quote it, but this muſt 
be endeavoured to be remedied by the flanks. - 


It is not with field fortification in this reſpect, 


as with places; the ditches of the latter, if 
well conſtructed, are ſeen in all parts; 
whereas in field fortification, the ditch is 
much narrower and parallel to the parapet, 


and in certain places cannot be ſeen from 


any pack | 5 
Theſe defective parts, in common lines, 
are along the faces of the redans beginning 
at the rentrant of the counterſcarp : the ditch 
cannot be ſeen there but from the extremity 
of the curtain ; and it is plain that the extent, 


which cannot be diſcovered from thence, 


not only increaſes by its depth, but alfo by 
the greater elevation of the parapet, Theſe 
are, if I don't miſtake, the motives that in- 
duced Vauban to lower his profils; I ſhould 
have been inexcuſable if I had departed from 
the maxims of fo great a man. 

IV. This is the place to reſume my ſubject, 


on the propoſed intrenchment. One of the 


redans 
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redans, always diſch ing the foot of the 


next, according to the common method, 
there are not any of thoſe dead, or defective: 


parts along the curtain, which the- breaks 
neceflarily cauſe in all mine. 
The defect is greater in proportion I own; 


therefore it is only neceſſary to know, if that 


is as effential as it appears, or whether it is 


ſo well compenſated by other advantages, as 


not to reject them I ſhall therefore obſerve, 
1/t, That we are not commonly confined 
to the attac of ane redan only, and if for ex- 
ample we include three in the attac, the two 
curtains which join them, have no protecti- 
on to expect, each being then too much en- 
gaged in its own proper defence, to aſſiſt in 
that of another, thus it ſeems to be indiffe- 
eat. | 
2dly, That if the curtain is attacked, as the 


adjacent redans will infallibly be fo too, each- 


will fire directly before itſelf, and in this caſe 
neither the counterſcarp, nor the ditch will 
be defended by any — whereas by my 
method, all reciprocally flanking each other, 
we cannot particularly defend any one, with- 
out alſo defending the part we ſhould, 

Zaly, That my capitals are covered by mas 
ny croſſed fires, that are not to be found in 
common lines: and to avoid repetitions, I 
muſt beg the reader to recollect what I have 
obſerved on this chapter, in the different 
parts of this treatiſe. Bs 


I ſhall not alledge that theſ: dead angles 


84 are 
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ate even found in ſtard and in 'demi-baſtion- 
ed forts and in all other works of this na- 
ture. However indiſpenſable they were 
formerly it is not the leſs a real defect; * and 
we ſhould conſequently avoid it, as much as 
poſſible, that is to ſay, without Ner- more 
than we gain by i it. . 

Though this is a fact, Wet own all 
inconvemence difappears when the ditches 
are full of water; my ſchemes have at leaſt 
ſome advantage, in this caſe, and was I miſ- 
taken, I may be permitted to ſay, that treat- 
ing on a ſubſect ſo im portant, ſo 0 ſimple, and 
yet ſo neglected, eb e variety will always be 
uſeful, and that by inciting a curioſity or e- 
mulation in thoſe that wilt criticife on mine, 
and perhaps give birth to'more happy ideas. 

V. We will now paſs over thoſe prelimi- 
naty teflections, to tt e detail of the profils, 


P.XXXVIour intended ſubject. Every intrenchment 


of earth, is compoſed of a parapet, one or 
more banquets, one or two —_— and 
ſometimes a berm, and a ſmall e 
I have ſhewn M. Vauban's gde on 
the great height of profils, and the particular 
reaſons J had for conforming to his opinion. 
I will therefore, with him, fix the greateſt 
elevation at 7 teet and a half from the ground. 


NN. 


* "Ys 4 ii. a nd. 
—_— 129 1 „ * * * 3 
4 * 1 


— —_ N * * 
144144 TY _ 22 11.53 1.5 4 Je 1 


„ We ſnall find, in the nfs Seat: a method as plain 
as ingenious, to remedy ſuch 1 It was invented by M. 
4 lerwide, mcationed ip N . | Article 4: * 


Yet 
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Yet this muſt only be in common caſes 3 
chere are circumſtances, which oblige us to 


raiſe it more; ſuch as the neceſſity of com- 


manding the environs, to plunge into ſome, 
low part, or to cover a branch, by raiſing the 
ſaliast. ab Nast e en 2 
Works cloſed at the gorge, joined to lines, 
muſt be excepted from this rule, unleſs when 
ſo ſituated, as to command the reſt, which, 
ſhould be at leaſt by two, or three feet. If 
we recollect the nature of the inconveniences, 
which oblige us to confine the profils to this 
height, we ſhall find, that they are not al- 
ways united. I will explain myſelf better by 
examples. mk 3405; 2 MT 


1145 


When we elevate a front but 4 feet, or 


thereabouts, above the ground we would 
command, it is plain we batter it with a ra- 
ſant fire, though the defect of the dead part 
increaſes: on the contrary, when it is only 
neceſſary to raiſe a ſaliant to a certain height, 
to cover a branch, provided the rentrant pre- 
ſerves the determined height for the breadth 
of the ditch, the fire becomes more fichant 
towards the flanked angle, without the ditch 
being leſs defendec. ltr 
We may in the firſt caſe reject the breaks, 
if thought neceſſary; that will be ſo much 
gained, eſpecially if we can find any means 
of diſtributing the fire, as well without them; 
in reſpect to the ſecond caſe, that is of fires 


too fichant, or plunging, that defect alone 


is the reaſon which prevents our giving the 
| profil 
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profil that height We would to works with. 
out flanks; or ta thoſe that have them too ob. 
lique, which conſequentiy do not defend their 


91 fi "= 


I do not here ſpeak of the cover the ene- 
my finds againſt a direct fire, by approaching 
a work too much elevated, becauſe that is 
caſily remedied, as already ſaid. A para- 
pet ſhould? never have leſs than fix feet 


elevation above the ground, "without which 


it only covers in part thoſe that are behind it; 


thus all the difference between the higheſt and 


the loweſt is reduced to one foot and a half. 
VI. The thickneſs of the parapet varies 
much more than the height. In regard to 
this, the deſign and nature of the work- muſt 
be conſidered. Three feet is enough for that 
which is not expoſed to cannon, for exam- 
ple, the intrenchment of a grand guard; four 
feet and a half is ſufficient for works that 
cannot be battered but at a diſtance ; the'reſt 
have 6 or 8, and even 12 feet is allowed for 
intrenched camps, heads of bridges, redouts, 
and other pieces, intended to ſtand a long 
time, or that may be expoſed to a briſk fire 
of artillery, or a lone attac. | 
The thickneſs is not exempt from a de- 
fect, but is of ſo little conſequence, that it is 
icarce worth mentioning, ſince it conſiſts in 


unavoidably ſhortening the branches. 


I do not here ſpeak of the reduction of the 
fides of polygons, inſcribed in other fimilar 
figures, what I mean is more — — 
99709 | lea 
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leaſt in the raſant or grazing defence, ſince 
it diminiſhes the ſallant, and conſequently 
the protection of the flank: we muſt conſi- 
der that what we gain by the rentrant ĩs no 
defence in this reſpect, ſince it is viſible, 
that when the flank is per icular, as 
we ſuppoſe, that Which is wit un the line of 
| 9 fires. on that part it ſhould: Sk 
The laſt is, ſtrictly ſpeaking, a great de- 
fect; we may correct it in baſtioned lines, by 
advaneing the eurtain to this interſection, and 
more eaſily yet in every caſe, by rounding 
the interior of the parapet of that part, if ſo 
ſerupulous an exactneſs Was not à fault in 
practice, Where too minute an attention to 
trifles often creates a ligne in more eſ- 

ſential things. Diao 
VII. When we ie, that the, plunge 
or ſlope of, the parapet commonly determines 
the direction of ſmall arms, it is obvious, 4 in 
Whatever manner it is traced, it is neuer 
without inconvenience ; for we do not diſ- 
cover the counterſcatp at the bottom of the 
ditch, but in proportion as this ſlope is great, 
and een to ĩts increaſe, its dĩrecti- 
on varies from the raſant line 
Theſe objects being incompatible, all we 
can do, is to find a mean between them that 
ſhall be moſt proper. I think this has been 
ſufficiently; treated of, in the treatiſe: of the 
attac of places; we there. find parapets of 6 
feet thickneſs, Which have one foot and half 
doe or plunge: Ion this 3 e 


„ 
to me, not only becauſe the fire becomes too 
fichant or plunging, but alſo it weakens the 
crown, and by following this direction the 
ſoldier will diſcover himſelf too much, and, 
as we ſhall find in the next article, much 
more than he ſhould do. i 

I would not have above 12 or 15 inches 
ſlope in a fathom, to which I will add this 
obſervation. The higheſt profils common- 
ly having the deepeſt ditches, this addition- 
al height and depth increaſe, the one the co- 
ver in front on the counterſcarp, and both, 
that in the bottom of the ditch. ' 

We muſt therefore give the leaſt plunge to 
the loweſt and weakeſt parapets, and increaſe 
the others in proportion to their height, 
which is not at all inconvenient, for beſides 
their greater thickneſs, the top cannot | he 
battered but, horizontally, and conſequently 
with little effect. 75 rt! 

On this account I find the ſlope at one foot 
in a fathom for profils ſix feet high, and an 
increaſe of one inch in every half foot, giv- 
ing 13 inches to thoſe of 6 feet and a half, 
14 to thoſe of 7 feet, and 15 inches to thoſe 
of 7 feet and a half. 1 

Thus ſuppoſing the ground level, theſe 
different fires fall equally on the ec unterſcarp 
at 6 fathoms from the point they depart, 
and at a little diſtance from each other in the 
bottom of the ditch. As to profils of an ex- 
traordinary elevation, the greateſt ſlope, that 
is 15 inches, appears to me ſufficient. _' 

| VIII. Four 
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VIII. Four feet and a half is commonly al- 
lowed to the interior part of the patapet. It 
is a cuſtom, ſo generally followed, that it 
ſeems an eſtabliſhed maxim. This rule 
would have been leſs followed had it been 
more ſtrictly examined; it is good indeed for 
the conſtruction of places whoſe parapets ſink 
in time, and have alſo much lefs plunge, or 


ſlope; but cireumſtances varying, it is plain 
OSV 


that it cannot be properhere. 09597! 

I know by myſelf, that a man ver, feet 6 
inches, ſtanding as he ſhould do the left foot 
18 inches diſtant from the upright of the 
crown of a parapet four inches and a'half, 
which is the common flope, - fires with 
more eaſe horizontally, than if it had a 
plunge of 8 inches in a fathom. As few ſol- 
diers are of this ſtandard, it is not ſurpri- 
ſing that ſo many ſhot are loſt in the air. 
There is but one remedy for this; it is not 
only to diminiſh this height, but alſo to di- 
miniſh it in proportion to the plunge, for 
this circumſtance is ſo eſſential, that he 
ſhould be near 6 feet high, to fire over à pa- 
rapet 4 feet and a half high, and 18 2 
plunge in a fathom, ſuch as mentioned in the 
preceding article. | bog $6rr 
I therefore think that a horizontal parapet, 
ſuch as tHoſe of ſome communications, and 


other works no higher than 4 feet 6 inches 


from the ground, ſhould not be more than 
4 teet 4 inches, and in regard to others, they 
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It il Wem e de be bes that 
the ſoldier will be much more expoſed; I 
acknowledge i it, but of what ſervice is a ſlope 
we cannot uſe ? beſides, a foldier on theſe 
occaſions naturally ſtoops, fo that more than 
his Head is never above his firelock. 

Baſkets, or {mall abions, ſuch 38 1 men- 
tioned in article 4 r che preceding chapter, 


would be of went aſe here, ſince they remove 


all difficulties, at leaſt," in reſpect to the fire 
of ſmall arms. 


IX. The exterior hei ght of the parapet 


being regulated by the interior, and plunge, 


there is nothing to be ſaid on that head. 

A man in the attitude of firing does not 
poſſeſs much more room than two feet; three 
feet is then ſufficient for a banquet, yet we 
commonly allow four and a half, that a ſol- 
dier may ſtand behind, or or paſs i in the rear of 
him that fires. 

This breadth is lowed from the foot of 
the palliſades when there art any. 

would not have the banquet more than 
three feet high, it is much better to make 
two'of two feet each than one of four, be- 
cauſe a flope, when ſteep, 1 is always eaſter to 
mount when ſo ſhort. © RR 

Three feet at moſt is ſufficient for the 
lower banquets, they not only ſerve as ſteps, 


but alto to draw up the ſoldiers on, to re- 


Lebe thoſe that line the parapet. 


The 
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gulated by their height ; when ey are only 


one foot, the natural ſlope is enough, as they 


: - 


have only to ſtep a little higher on one of 


two feet; I allow to the baſe one height and 
a half, and two heights to thoſe, that are 
raiſed 2, or 3 feet. ne tans 
In narrow places, to manage the ground, 
we may form ſteps with hurdles 12 inches high, 
and ꝙ broad, which ſerve inſtead of a ſlope. 
Xx. The exceſſive breadth of the ditch, if 
it is not full of water, creates a defect in du- 
rable fortification, (or that of places) Which 


is, that batteries on the crown of the glacis, 


or on the terreplein of the covert- way can, 
without plunging much, ſap the foot of the 
revetement or face of the wall: but there is 
no reaſon to fear that, in theſe kinds of for- 
tification. Bs 
The greater the breadth, the more advan- 
tage we reap here; the enemy is more expoſ- 
ed on the counterſcarp; the length of thedead 
or undefended parts, afore-mentioned, dimi- 
niſn; and if the ditch is to be filled up, the 
work becomes more tedious, and conſe- 
quently the enemy are expoſed much longer 
to a fire very terrible becauſe of its proximity. 
We need not fear making the ditch too 
broad, but yet it muſt be regulated by the 
time and number of workmen allowed us, 
and alſo by the quantity of earth we have oc- 
cation for. ; 
It is not ſo in regard to its depth: as in 
| ; flanked 
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| flanked works it naturally increaſes the dead 


arts, I would not haye it exceed 7 feet and 
Fate As to works not flanked, where no 
protection 1s to be drawn but from the pa- 
rapet, alſo in ditches full of water, it cannot 
be too deep, fince it always 1s an addition to 
the difficulty of acceſs, without any inconve- 
nience. | | 
On thecontrary, I think the depth ſhould 
not be leſs, if poſſible, than 6 feet, which 


. muſt be preferred to its breadth, otherwiſe 


the enemy may eaſily leap over, or too eaſily 
fill it up. 

The diſtance of the advanced ditch from 
the counterſcarp is regulated by the precauti- 
ons mentioned in chap. 2. As we Rae ſel- 
dom occaſion for the earth taken from it, we 
make it ſmall, and finiſh the little glacis 
beforementioned. I would have the | ch 
of this ditch, dry or wet, meet at the bot- 
tom ; in the firſt caſe the enemy cannet ſtand 
there, and in the other, it will not be leſs 
difficult to paſs : their depth muſt at leaſt be 
6 feet, and their breadth 7, that they may 
not be eaſily leaped over. 

XI. Slopes depend on the conſiſtence of 
the earth, but though we cannot determine 
any thing poſitive in this reſpect, it is proper 
to form a general rule to avoid errors. 

The nearer the ſoldier is to the crown of 
the parapet, the better he can follow the di- 
rection of the ſlope or plunge ; therefore the 
inſide will be better to be quite 8 

ar, 
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lar, but as this can ſeldom be done, we give it 


as little ſlope as poſſible, which is common- 
y about one third of the height. M. Yau- 
a 


n gives to thoſe of the ſcarp and counter- 
ſcarp one third of the breadth of the ditch ; 
I do not ſee his reaſons for this, it is evident 


that the nearer theſe parts approach a per- 
endicular, the more difficult they are to aſ- 
cend and deſcend; it is therefore by the nature 


of the ground, and not the breadthof the ditch, 


that this muſt be regulated. In ſandy ground 


the ſcarp muſt conſequently be a foot in a 
foot ſlope; but with ſtrong and bold earth, 
two thirds, or even half may be ſufficient. 
We cannot give it leſs, becauſe this part ſup- 
porting the whole parapet, may otherwiſe 
run the riſk of falling down, but as the coun- 
terſcarp is not in the fame fituation, we may 
ſcarp it as much as poſſible, eſpecially when 
the work is to ſubſiſt but a few days. I only 


ſpeak here of dry ditches; when they are 


wet, or full of water, theſe ſlopes muſt not 
beſo ſteep to allow for the waſte made by 
the water. | LG DOE OH 
We ſometimes find light and poor earth, 
which cannot be uſed without danger. In 
this caſe we mult not only increaſe the flope, 
but alſo leave a berm of 2 or 3 feet between 
the {ſlope and the foot of the parapet, which 
berm muſt be rounded, that the enemy may 
not halt there, and take breath. g.. 
XII. I have in many places in this chap- 
ter obſerved, that for want of giving all the 


y neceflary 
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TVU 
neceſſary plunge or ſlope to the parapet, the 


enemy are leſs expoſed to a direct fire, in 
Has on as they advance to the counter- 
| effential a defect, eſpecially in works 

out flanks; did not eſcape: M. Vauban; 
he remedies this, by forming with the re- 


Y 


mainder of the earth a ſmall glacis, which 


cannot be mounted, "without 1e enemy lo- 
u advantage. 


As ſimple as Sebulon of this work 
Is, it rec Aer ſome attention; if the glacis 


be too high, it ſerves the enemy as a cavalier 


of the trench, to fire plunging ; if it is too 


low, it docs not produce the deſired effect. 


M. Vaubun ſeems to have fixed this height 
at four feet and a half below the crown of 
the parapet. We ſhould never give it more, 


eſpecially if we follow his / profils, ſince the 


ſummit of the glacis is thus on-a level with 


the banquet ; With regard of giving it leſs, 


that muſt be regulated by the direction of the 


plunge, the only object being to diſcover” the 
enemy entirely, or at leaſt lower than the 


7 when he is on the edge of the ditch; 
ſay below the waiſt, that is about two feet 


Rc Loonie, becauſe they commonly fink 
themſelves on theſe occaſions. 


The fame muſt be obſerved for the ſlope; 


that is it muſk be ſuch; that there be no part 
| Where a man is not ſeen entirely. In conſe- 
, quence of theſe maxims, the glacis is perfect, 


When withdut * too high, it is in 
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a line with the plunge, or lope, of the pa- 
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rapely ib © 0 | 1 2 
vantages, one in adding to the depth of the 
ditch, by raiſing the counterſcarp, the gther, 
in partly covering the work. from the fire of 
er. loc 8 dis: 3411, 10 bai 

We ſometimes, make a covert way, to te- 
douts, heads of bridges, and other works 
depending only on themſelves, if. their ſmall 
elevation does not appear an inſurmountable 
obſtacle: in this caſe I would. fink, the coun- 
terſcarp, to preſerve the neceſſary command 
to the eroyn of the work. This loſs ſeems 
more than compenſated by i e or 


grazing fire, which I draw from the covert 


way, and, which cannat be obtained from the 
parapet, before the enemy are on the glacis. 

The deſigns here referred to, will explain 
my thoughts; it will ſtill be better if the 
crown of the glacis be level for ſome feet, as 
the fire following this direction in a flat, and 
even ground, will be the maſt advantageous 
in every reſpect. «| gehn tie 
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OBSERVATIOxs on the thirteenth chapter. 


Tho' the plans of all the different works, 
are ever ſo well laid down, yet, if the 
parts are not well regulated, the works 
ole a great deal of their advantages; and as 
the ground is ſeldom on à level from 

55 1 2 one 
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one end of a retrenchment to the other, or 
before it, as far as cannon-ſhot, a profil that 
is very proper in one place is not ſo in ano- 
ther; where the: ground changes its level. 
It is therefore the engineer's duty to examine 
very exactly what profil is neceſſary, in re- 
gard to the ſituation: I could give many 
examples, Where the ſoldiers could be 
ſeen to their very ſhoes, at a ſmall diſtance 
from the parapet. The profil ought there- 
fore to be altered not only on account of the 
fituation of the line, but likewiſe on the 
ground before it. l OT 

When the proper height of a profil is de- 
termined, its thickneſs or ſtrength muſt be 
conſidered next; and where cannon can be 
brought agaihſt it, placed nearly on the ſame 
level, or higher than that of the line, no 
leſs thickneſs can be given to the parapet 
than 12 feet, and if time will permit it ſhould 
be from 15 to 18 feet, for no leſs can ſtop a 
cannon ball; but if the battery is lower than 
the level of the line, from 6 to 12 feet thick 
will do; ſince the- ſhot will in this cafe fly 
upwyards after it has hit the parapet. But in 
ſuch places, where the enemy cannot bring 
any cannon againſt, a thickneſs from 6 to 9 
feet will do very well. 

When a parapet is obliged to be made very 
high, ſevetal banquets or ſteps muſt be made 
for the ſoldiers to mount and fire; but as the 
fire from a High parapet diſcovers the ene- 
13 | my 


ENGINEER 


— but at a diſtance, and cannot hurt him 
W 


en near, there ought to be flanks made if 


poſſible to ſcower their ditches; and beſides, 


the ſlope of the b ee be as great as 
is conſiſtent with ſafety. This defect may 
likewiſe be remedied in part, by flinging ꝓart 
of the earth taken out of the ditches, on its 
counterſcarp, in the form of a glacis, and 
leaving a banquet for the ſoldiers to ſtand 
upon, and to fire from thence, till the ene- 
my comes cloſe, and retire afterwards thro' 
the barriers. Mr. Vaubun made his ditches 
uſually larger than was neceſſary to have earth 
enough for the parapet, whoſe height he fix- 


ed at 7 feet 6 inches French meaſure, which 


makes about 8 feet of ours. In ſuch caſes, 
the remaining earth may be thrown on the 
counterſcarp, as we obſerved before, which 
will make the fire grazing from the parapet, 
all along this glacis. And when time will 
permit, a ſecond ditch with pits full of 
ſtakes, before the part of the intrench- 
ment moſt eaſy of acceſs, will prove a very 
great obſtacle to the enemy in his approach. 

As to the proper ſlope of the parapet, it 
intirely depends on the height of the profil, 
and tlie nature of the ground before it, but 
it ſhould always de, if poſſible, ſuch as to 


produce a grazing fire, which cannot be done 


when the parapet is high, without raifing a 
glacis on the outfide, as before mentioned. 
As the author has been very attentive in ex- 


plaining 
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plaining the ſeveral parts of profils, and how 
they are to be made according to the circum- 
ſtances that may happen, I ſhall conclude 
with recommending to the reader always to 


have the draught before him, when he reads 
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Books printed for J.M1LL an, by Permiſſion of 
the Right Honourable the Secretary at War. 
1. LIS T of the General and Field Officers, as they rank 
| A in the Army. Of the Officers in the ſeveral Regiments 
of Horde, Dragoons, and Foot, on the Britiſh and Iriſh Bflablith- 
ments, with the Dates of their Commiſſions, as they rank in 
each Corps, and as they rank in the Army. 
2. A Syſtem of Parade and Cam -Diſcipline, Garriſon Duty, 
Regulations for.the Land Forces : ane's Campaigns, and Mi- 
litary Hiſtory, from 1660 to 1757. 78. 6d. 

3. New Pruſſian Field Regulations; to which is added, a Liſt 
of their Army, with the Number in, and Uniforms of each Re- 
giment, and their Pay reduced to Engliſh Money. 78. 6d. bound. 
4. Muller's Syſtem of Mathematics, Fortification, Artillery, &c. 
127 Cuts, 6 vols. 1!. 16s. For the Uſe of the Royal Academy 
at Woolwich: and the Army in general. Containing in Val. . 
Algebra, Geometry, and Conic Sections. Vol. II. Trigonometty, 
Surveying, Levelling, Menſuration, Laws. of Motion, Mechanics, 
Projectiles, Gunnery, &c. Hydroſtatics, Hydraulics, Pneumatics, 
Theory of Pumps. Vol. III. The Elementary Part of Foxtifica- 
tion, Regular and Irregular; with Remarks on Vauban, Coe- 
horn, Bellidor, &c. Vol. IV. Practical Fortification; Theory and 
Dimenſions of Walls, Arches and Timbers, Properties, Qualities, 
and Manner of ufing Materials; Manner of Tracing a Fortreſs, 
and Eſtimate of the Works ; Method of building Aquatics, as 
Stone-Bridges, Harbours, Quays, Wharfs, Sluices, and Aque- 
ducts. Vol. V. General Conſtructions of Brafs and Iron Guns, 
Carriages for Sea and Land ; Mortars and Howitzes, their:Beds 
and Carriages; Laboratory Work; Theory of Powder applied 
to Fire-Arms, &c Vol. VI. 1. Attac, from the Beginning to the 
End. 2. Defence of every Part, with the Requiſites. 3. . kin 

to make and load Mines. | . 

5. Capt. Bontein's large new Map of Jamaica. 6s. 

6. — New Map of the Caribbee Iſlands, 18. Gd. 

7. New Regimental Book, on a ſuperfine Royal Paper, ruled, 
with the Heads finely engraved, for Horſe and Foot. zl. 36. 
Xu A Court-Martial Book, engraved and ruled, for :Foot or 

orſe. 

9. A Recruiting Pocket-Book, or Regimental Book in Epi- 
tome, engraved wh ruled; in which any Officer may A. 14 
Regiment on ten Sheets, or his Company on one Sheet. 28. 6d. 
N. B. The ſaid four Books are calculated to ſerve Horſe, Dra- 
goons, Foot, Independent-Companies, Artillery, Marines, or 
Regiments of any Number of Battalions. 

10. Book for Monthly and Weekly Returns for Horſe, Foot,&c. 

11. General Returns, with the Rapks, Names, Country, Age, 
Service, Hates of the ſeveral Commiſſions of every Officer is. 

12. General Return of the Country, Age, -Size, and Service of 
he Men, including Serjeants, Corporals aud Drummers. 1s. 

13. Returu of Arms, Accoutrements, Clothing, Reſpites, Non- 
effeclive Account, Stock Purſe or Recruiting Account, &c. 1s. 


14 Return of a Regiment, Companies, Cficers, Effectives, Ke. 


_ Aleat Officers, Vacancies. Field Return, & N. B. The ſame 


—————— ——— 


for Horſe, Dragoons, and Monthly Returns for Horſe, Dragoons, 
and Foot. 1s. | 

The beſt and neweſt Forms of Atteſtations, Furloughs, Diſ- 
charges, Deſcriptions of Deſerters, Enliſting Bills, &c. Orderly- 
Books, Company-Books, and all other Books for the Uſe of his 
Majeſty's Army. | 
15, New Manual Exerciſe, as performed by his Majeſty's Dra- 
goons, Foot-Guards, Foot, Artillery, Marines, and by the Mi- 


litia. With Eſpontoon Exerciſe. is. , 


16. Signals and Flags of all Nations, Laws of the Navy, &c 5s. 
17. Coins, Weights, and Meaſures of all Nations, with large 
Additions in 1760. from the Roman and other Hiſtories. 5s. 
18. Peerage of Great Britain and Ireland, and Baronets, 15s, 
19. Tandon's French Grammar, to learn without a Maſter, 5th 


Edition, corrected and improved in 1760. 25. 


20. Univerſal Regiſter of Court and City Offices, for 1760. 
with two Tables of the Army and Navy, molt curiouſly engraved, 


to which is added, the Militia or provincial Regiments, alſo the 


Camp-Pay, Baggage Money, &c. of all his Majeſty's Army, price 
bound 3s. with an Almanack and Succeſſion, and 2s. 6d. with 
a Succeſſion, without an Almanack. 
21. Ware's Palladio, Pocket-ſize, finely engraved by him. 75.6d, 
22. Succeſſion of Colonels to each Regiment, to 1760. 18. 
23. Military Hiſtory for 1756 and 1757. or Journals of Mi- 
norca, Bengal, and Oſwego, 
24. The moſt beautiful Herbal ever publiſhed, on 117 Copper- 


Plates, by the ingenious Mr. Sheldrake, coloured, 41. plain, 21. 


25. Norwich Croſs, by ditto, is. 
26. Cauſes of Heat and Cold, by ditto, 15s. d 
27. Dr. Sharpe's Engliſh, Hebrew, and Engliſh and Latin 


Grammars, 6s. 6d. bound. 


28, Defence of Chriſtianity, 3s. 
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